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5 . . , . ... . , ■ , ■ -.. ; . ' . 

SUBSTITUTED fSULFINIC ACID. SULFONIC ACID. 
SULFONYLAMINO OR SULFINYLAMINOl 
• . ' r u -. N-f(AMINOIMINOMETHYL)PHENYLALKYL)- 
10 • AZAHETEROCYGLYLAMID F COMPOUNDS ' 

c , (T . A ■ ■ c . • !8 i,.. ;£ .c . ,...;,r„.v f .M . _,r-'-ji .HiVv •••■."•t :;-- 

- ; , j; -This application is a continuation-in-part of U.S. patent application 
, Serial .No: 08/481,024. filed June 7; 1995. ; V 1 '•-•"»■ f ; 3 

■ .;• 'j'.v ! ■ \ '£■"?•' ■ j >i; . ■ "i: •">••; • ' ; ' ' " ■ - - ->^y- r - 

15 Field of the Invention ..;.,yj ^ . :! : •>'•:• ; : h .-ivsi^ 

: .. Ite compounds of formula I exhibit useful pharmacological activity and 
accordingly are incorporated into pharmaceutical compositions and used in the 
treatment of patients suffering; from certain medical disorders. More especially, 
20 they are Factor Xa inhibitors. <The present invention is directed to compounds 
., r : pi formula ^compositions containing compounds of formula I, and thefr use, 
i { which are ,fpr treating a patienfesuffering-from.'or subject to, conditions Which 
can be ameliorated by the administration ?of: : an ihhibitbpbf Factor Xa? r ^ 

25 Factor Xa is the penultimate enzyme '^ Both 

free factor Xa and factor Xa assembled in the prothrombinase complex (Factor 
Xa,< Factor Va? calcium and: phospholipid)- are inhibited by "compounds of 
^formula I. .Factor. Xa inhibition-is obtained byCdirect complex formation between 
the.: inhibitor and the enzyme and is therefore independent of the 'plasma co- 

30 factor antithrombin HI. Effective factor Xa inhibition is achieved by j; 
administering the compounds either by oral administration, continuous 
intravenous infusion, bolus intravenous administration or any other parenteral 
ro. ; * such that it achieves the desired effect of preventing the factor Xa 
induced formation of thrombin from prothrombin. 

35 

Anticoagulant therapy is indicated for the treatment and prophylaxis of a 
variety of thrombotic conditions of both the venous and arterial vasculature. In 
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the arterial system, abnormal thrombus formation is primarily associated with 
arteries of the coronary, cerebral and peripheral vasculature. The diseases 
associated with thrombotic occlusion of these vessels principally include acute 
myocardial infarction (AMI), unstable angina, thromboembolism, acute vessel 
5 closure associated with thrombolytic therapy and percutaneous transluminal 
coronary angioplasty (PTCA), transient ischemic attacks, stroke, intermittent 
claudjqatfqn ;and bypass: grafting' of to or peripheral arteries. 

Chronic anticoagulant-therapy: may; also be behefidial in preventing the vessel 
luminal myrqw^ following PTCA and CABG, 

10 and in tbeimain^ long-term hemodialysis 

patients. With respect to the venous vasculature, pathologic thrombus 
nu f9C^!?n:ftequently occurs iri-the'veiris^of the^ioWer%ktremfties r following 
abdominal, knee and hip surgery (deep vein thrombbsis^D^^^bVT further 
predisposes the patient to a higher risk of pulmonary thromboembolism. A 
1 5 systemic, disseminated intravascular coagulopathyitDIC) 1 ^commbnly^bccurs in 
both vascular systems during septic shock, certain viral infections and cancer. 
,\, v: This conditipn^is by a: rapldxdnsurriptidh of Coagulation factors 

n b^!^4th^iJiPJSAm%-inhibltam resulting in the formation-6f Hf^tHmiiteKiAg^' 
thrombin throughout the; micrdvasculatureiof several 'organ s^ste7nsV K the 
;2P* oJndicatipnst discussed; above include some.biit tforkll/ of r the ? pos¥iBie^linicai' 
dou situations where anticoagulant therapy! is warranted.-Thbse experienced in this 
: : -Jield.are ^vyell, aware of the circumstances requiring either -acute or chronic 
prophylactic anticoagulant ori ya t-:: iio^n - s i nro 

25,, ; SU MMAR Y^QF JTHE I N VENTION; n y ^.<<hu .-50 c rj r; r,K ictoe^ i< 
■;c;i :J% <3 ! or.' j as^rfdm^iiJr-v; n ; bdi '*wc*>£ ••■vJgg* b.is sX lor--?* =>e^ 

:o nijfThisJnyention is directed to thej pharmaceutical use^ of a compound of 
,.. formula j f bejpw fpr : treating a patient :sufferingfrom a physiological disorder 

? capable pf being-mpdulated.by^ inhibiting an activity of Factor Xa, where- 
30 formulaljs as follows:, •; ^; -; ri . s * Yy\:h\ ?..-.<*• y^y: .]r, rriw\&.,:()Z -obs' l J 

io*:»^1 ''nevs-q .c li- .ie-b o-:i- ".o^trlnn * : J*ri) rt.^t /< 
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5 R is hydrogen, optionally substituted alkyl, optionally substituted aralkyl, 
optionally substituted heteroaralkyl or hydroxyalkyl; 

R t is hydrogen, R 3 S(0) p - or R 3 R 4 NS(0) P -; 

10 R 2 is hydrogen, or when X 5 and X 5 . taken together are =NR 5 , then R 2 is 

hydrogen, optionally substituted lower alkyl, optionally substituted aralkyl or 
optionally substituted heteroaralkyl; — : 

R 3 iS; PRtjonally substituted alkyl; optionally substituted cycloalkyl;i optionally 
15 substituted heterocyclyl, optionally substituted r afyl, optionally substituted 

heteroaryl, optionally substituted aralkyl, optionally substituted heteroaralkyl, 
optionally substituted jaralkenyl or optionally ^substituted heteroaralkenyi, or R 
and R 3 taken together form a 5 to 7 membered-ring; and rv f t in r 

iv;: La 

20 R 4 is optionally substituted alkyl, optionally substituted cycloalkyl or optionally 

substituted arylr optionally substituted heteroaryl; optionally substituted aralkyl 
or optionally substituted heteroaralkyl, or R 3 and R 4 taken together with the 
nitrogen to , which: R 3 and R 4 are attached form an optionally substituted 4 to 7 

membered heterocyclyl; 

25 u. -o ti 0 ifi -t jj.. 

X 1 and X r are independently selected from hydrogen, optionally substituted 
alkyl, optionally substituted aryl, optionally substituted aralkyi, optionally 
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substituted heteroaryl, optionally substituted heteroaralkyl or hydroxyalkyl, or 
X, and X r taken together form oxo; , « * 

X 2 and X 2 . are hydrogen, or taken together form oxo; 

5 . . ^ s ;x l * 

X 3 is hydrogen, hydroxy, optionally substituted alkyl, optionally substituted aryl, 

optionally substituted' heteroaryl, 'optionally substituted aralkyl or optionally 
substituted heteroaralkyl, l or/Xt and one of X 1 and X v taken together form a 
4 to 7 membered ring; . e v 

10 

X 4 is hydrogen, optionally substituted alkyl, optionally substituted aralkyl, or 
hydroxyalkyl; \ / 

X fi and X 5 , are hydrogen or taken together are =NR 5 ; 

15 ->>\evv !?»J: I!!srfu8 x ' M FPoitiio :\>< '* oe i^-'-.dua viit-?v:i:co .i c- 

R 5 is hydrogen, R 6 0 2 C^f? 6 (>, cyano,< ReCO-^bptionally Substituted Idwer alkyl, 
nitro or Y r Y 2 'N-; 

Y r and Y 2 ' are independently hydrogen, alkyl, aralkyl or heteroaralkyl; 

20 . :i q nBr ;; 3/,-. isdJegoJ r-erfoi r X 1 nan'.'/ w ,H f >; 

X 6 and^ are independently hydrogen, R 7 RiN-, R 9 0 : ;i R^NCO-, R}R e NS0 2 -, 
R 9 CO-, halo, cyano or nitro; -v^^ner^ \r^n^\Ui< n ¥iie.v.- 

;! 0 R 6 , is, hydrogen,: optionally, substituted loweralkyl or optionally substituted 
25 aralkyl^r optionally substituted, heteroaralkyljc .iv'trvoo-o'-eri -j^jitec 1 ; z ~.\ 

.*;» "^■•0" i 'V*^Ti vi f 6r i oijqo ." v />U/r,£ *?*^?ofi?? r -Hjf- vi.ltf-- -I*-." • .!\~ *; v:>/fHi 

R 7 and t R a are independently hydrogen or ^optionally substituted lower alkyl, or 
one of R 7 and Rg is hydrogen and the" other of R 7 and R fl *is R^(6)CCH 2 - or lower 
acyl; 

3Gb $ rv . U] 2 v; ; :^V;vij\p L ^ c yl'e*. in;, .v^r n-Oi^ec'L^ v'.-y.w:** ;o ?i /-J 

Rs; 1 ? hydrogen, optionally substituted lower alkyl,. lower acyl or R 10 (O)CCH 2 -; 

. j iR l5 is hydrogen,? optionally substituted lower alkyl, alkdxy or hydroxy;^? 

35 m is 0, 1, 2 or 3; ?'< 

n is x 1, 2 or : 3; or . , . 
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p is 1 or 2, 

a pharmaceutical^ acceptable salt thereof, an N-oxide thereof, a hydrate 
5 thereof or a solvate thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

,-v. : 1 9'' •• ' ■ • >■-■ . •; ■ •' . ■ ..• • . .•<■ 

• Ast.us.ed above, and throughout the description of the invention, the 
.10, following terms, unless otherwise indicated, shall be understood to have the 
■i following meanings:C""i h • t" ; ■""> • ^ :v'-;--.c ir?s- 

Definitions 

15 ^Patient" includes both human and other mammals. " ■ 

_ ■ . ■'. . . "Alkyl" means an aliphatic hydrocarbon group which may be straight or 
branched having about 1 to about 20 carbon atoms in the chain. Preferred 
alkyl groups have 1. to about 12 carbon atoms in the ? chaih.' Branched means 
20 that one or more lower alkyl groups i such as methyl/ ethyl or propyl are 

attached to a linear alkyl chain. ""Lower alkyl" means about T to about 4 carbon 
atoms in the chain which may be straight or branched.' ' ThWaikyrrrlay be 
.^ substituted with, one same 
■ , qridifferent, an^include halo; ^ycSl^kylsfa^d^,' "4n^€^ r a^y^fhihol '^ylamlno. 
25 carbo)^^ alkoxycarboriyl^'aralkyloxycarbony - £ 

,, i YJfY^NCO-^where.Y^and Y^arS Wdepi^leHiipiyB'b^, alkyi; araikyl or 
.heteroaralkyl;3 Exemplary alkyl groups \MuM¥kh\^^pMU6fc^eiti^ 
- cycloprppylmethyl^ cyclbp'entylm&tiyT, ei\fy\r&pt6pyit i-prop$, '^butyi, 1 *butyl, 
•'• n-pentyl, 3-pentyl; methoxyethyl/^ 
30 behzyloxycarbbhylmethyi, pyH(i^iriei^y\6^ca^on^^^\. ' 

,:ma r,"eycloalkyr means' a hon-arom¥ti c' Woho-' <6r : mumcyclfc>ihg system of 
about 3 to about 10 carbon atoms. Exemplary mono<^clic n cycl6alkyPrir?gs 
Include cyclopentyl, fluorocyclopentyl, cyclohexyl and cycloheptyl. The 
35 cyctoaM¥^^^ r ^pti6n^ljr , ^irliaJ^ urisaturated^or bptionaTly substituted by 
i one or more halb, ! methylene r-(HgC&)^all^li l fu8e(!f -a^'br'fused heteroaryl. 
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Exemplary multicyclic cycloalkyl rings include 1-decalin, adamant-(1- or 2-)yl 
and norbornyl. .£ \c ; c- • 

n "H%te/0!cyclyR.rj)eans a non-aromatic monocyclic 6r multicyclic r ring 
5 system of about 3 to about 10 ring atoms. Preferred ringslhclude 1 about 5 to 
about 6 ring atoms wherein one of the ring atoms is oxygen, nitrogen or sulfur. 
The heterocyclyl is optionally partially unsaturated or optiohaliy- substituted by 
one or more alkyl, halo, aryl, heteroaryl, fused aryl or fused heteroaryl. 
< ; E - em P' a jy. 7 mo n oc y cl !P. rings -include, pyrrolidyl,rpiperidyl, tetrahydrof uranyl, 
1 0 ^^y^S^^A^iW^^^^e^rinnQ thioior nitrogen moiety of fte 
heterocyclyl may also be optionally oxidized to the. correspondingN-dxide, S- 
oxide or S.S-dioxide. 

uOQ.it' Ll-fi'--i 

"Aryl" means aromatic carbocyclic radical containing about 6 to about 1 0 
1 5 carbon atoms,| £ Exemplary > aryJ. include phenyl, or?naphthylr. or phenyl 2 1 
substituted or naphthyl substituted with one or more aryl group substituents 
, : ^^k&npr. | l»j!a ^%qrjlMl^cVfoere-.'*ry group substitueht" includes 
b i-^g^s .a'Ky!.; aiyi^heterparylrar^Jkyls heteroaralkyli hydroxy? hydroxyalkyl, 
. ngv , ^alkoxy.aryloxy, arajkoxy, acyUaroyJ.-halo; nitrolrcyanor carboxy.o^., iv/i'fc 
20 ajkoxycgr^pnylj , a^loxycarbonyl, • aralkoxycarbonyh acylamino; aroylamino, - : 
, 3 , ,, alkylsulf onyl, arylsujfonyl, heteroarylsulfonyl,-; alkylsulfinyl;' arylsulf iriyl, Je 
heteroaryjsulfinyl, alkyjthjp; arylthio,, heteroarylthio,; aralkylthio, m e.ocis 
M .heteroajajkylthlOrfusedi^ 

. r , '^^(^^^^^ky^ ; and are independently hydrogen, 
25 alkyl,. aryl j^rai^cyl ^^.^ipf ra»cyl^^^, y Y?.;4nd taken .together forni sj 2 ■.. 
. heterocyclyl. f TJie ; ai^l..group^substituents.are as. defined herein. ' Prefefrfed aryl 

groiups are optionally.substituted phenyl or ; optionally substituted naphthyl. 
. Preferred aryj group,substituents inc(ude;hydi^eti.\alkyl^:hydipxy,cacyl t -:aryl 
aroyl, arytoxy, halo, nitro,. alkoxy,. cyano,< alkoxycarbonyl, acylamino, -alkylthio, 
30 Y'Y*nV/ Y '^ 

hydrogen, alkyl, aralkyl or heteroaralkyl; preferred phenyl group substituents 
,a ^Ipxy^ t and a k ry I; and preterred, naphthyl group substituents are nitro, 
^ - I koxy^ and arn i no. , norr v .- : |q n ;^x3 .amn^n ,-od-.- > or fu»vj;* * juzxie 

35 .... 4i "Heteroaryl" means about a 5-,to abouta. 10- membered aromatic FX 
monocyclic or multicyclip-h one or moreof the 

carbon atoms in the ring system Is/are element(s) other than carbon, for 
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example nitrogen, oxygen or sulfur. The "heteroaryl" may also be substituted 
by one or more of the above-mentioned "aryl group substituents". Exemplary 
heteroaryl groups include pyrazinyl, furanyl, thienyl, pyridyl, pyrimidinyl, 
isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, 
imidazo[2,1-b]thiazolyl, benzofurazanyl,' indolyl, azaindolyl, benzimiddazolyl, 
benzothienyl, quinolinyl, imidazolyl and isoquinolinyl. Preferred heteroaryl 
groups in the R substituent include benzothienyl, thienyl, imidazolyl, pyridyl 



... v 'OH f 




and quinolinyl all of which may be optionally substituted. Where ^ ' is 

monocytic heteroaryl, then preferred heteroaryls include thienyl, pyridyl and 
10 furanyl. : v -. <; r •> - • i q.jiy -O . x .* y\- , 

"Aralkyl" means an aryl-alkyl- group in which the aryl and alkyl are as 
previously described. Preferred aralkyls contain a lower alkyl moiety. 
Exemplary aralkyl groups include benzyl, 2-phenethyl and naphthlenemethyl. 

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl 
and alkyl are as previously described. Preferred heteroaralkyls contain a lower 
alkyl moiety. Exemplary heteroaralkyl groups may contain thienyl, pyridyl, 
imidazolyl and pyrazinyl. r^. v r e.. ... ; 

20 r.rvi .6 ciriiv,;v • 

"Aralkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl 
are^as^prpyiously described. : Preferred 1 aralkenyl^ bontain a^ lower alkenyl 
,m piety.*: v An exemplary^aralkenyligroup is ! 2-phehethehyl.^ -*b N a - > ev; c , 

. O'. i 'i! I vr l *r» '.i • 

25 "Heteroaralkenyl" means a heteroaryl-alkenyl- group in which the 

... a h©teroaryband alkenyl are: asipreviously-describedi^ Preferred heteroaralkenyls 
contain a N lower alkenyl moiety.^ Exemplary heteroairalkenyl groups may 
contain thienyl, pyridyl, imidazolyl and pyrazinyl. ^' 

30^ ^^ "Hydroxyialkyl^ means aHCf-alkyl- grdup in wtiictfalkyl is'as previously 
defined, i Preferred hydroxyalkyls* contain lower: alkyl Jv Exemplary hydroxyalkyl 
groups include hydroxymethyl and 2-hydroxyethyl. 

"Acyl" 1 mean Si an H-GO* or alkyl-GO- group-in which the alky I group is as 
35 previously described. Preferred acyls contain a lower alkyl. Exemplary acyl 
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Fev-it? groups include formyl, acetyl,- pfopanoyl, 2-methylpropanbyi; butanoyl and 

/.n!q;r f Palmitqyl.:jjt;;?,nL,5 *; ; ;o;y i.^;s" bonoijf erf-- v<\> v-cr o .-no y'* 
.^ftibirniiv-.; t ivi?:>yc: .i v ns;rll ^tju! .lyn^r,-.; v^noii; aqucic svi^-^ffeH 
^ic;riv;q n ArpyC , jneansLan. aryl : COr> group in which' the: alkyl group is as-' 
5 i previously described. ^Exemplary groups include^ benzoyl ahciJ '1-and ; 2- 
naphthoyl^evi .iyn">c -h... :.ei brs lyiosBhitm Jy™'^ 1 lrf? ■•V r,J - t u 
;\'tir«o v i\'io, J i« : ;iy .<? : r;; /.y^ii dieted sbulcni J. ■; > v iU;du? ft ■; - ™ j^ui:it 
y \ "Alkoxy" means an alkyl-O- group In which the alkyl group is as 
: 1 previously described. Exemplary alkoxy groups include methoxy, ethoxy, 
10 v ^7>proppxy;\-*-propoxy^ rirbutpxy and heptoxyi rijirfcv k Ho iynHo , ,r r, 
r*= ! ybh/q jvneir) ebuloni aty^oie-leri Lsne^iq ^rii .iy^cnsi^ri rji»v3oncir. ' 

"Aryloxy" means an aryl-O- group in which the aryl group is' as 1LjY 1 ' 
previously described. Exemplary aryloxy groups include phenoxy and 
: : , r naphthoxy.iy ertJ rioiriw qi«"o^ •V'ifc-'y^ n* sns&rn "K^A" 
15 yt^iorn Ivrtsnswol fi ;u<yno-> alyMteu t'SnaiwiS ,D:adnr^ai ^ijor-s-.q 
r 71£ / (i :di "Aralkyloxyft means an aralkyl-O- group in'which th^ is as 

previously described. Exemplary aralkyloxy groups include benzyloxy and l 1- 
\\\r; -or 2rnapbthalenemethoxy.% -iy-rc : ^ ?r».p rt n: '!y> ^ho c/gH 

\ nifil'KO u:iY/tlL'.£07«^rt b-aviote^ .bed:K"9* ytei'or'sr.- £C c m l v> ; ls -mm. 
20 r v a iylAlkylthio" .means am alkyl-S-' group.in which the afkyl group is' as 

previously described. Exemplary alkylthio groups* include methylthiS; ethylthio, 
Apropylthio and heptylthio. 

ivp=5> : }^ isWylthio" means an aryl^S- group-in which the^aryl groUpMs as^ r 
25 previously described;;;. Exemplary arylth ioi groups include) phenylthio and 
naphthylthio. 

■ -lAr p.- ^?if?Aralkylthio? means,an.aralkyl-S?;group in which the aralkyl group is as 
previously described; An exemplary aralkylthio, group is benzylthio; ^ - ^ 

30 .f-ri;-.v-q tins iylosstth.'ii h:^ n \o .lync^i? r c-;*noo 

B Y 3 Y 4 N- n means a substituted or unsubstituted amino group, wherein Y 3 
, and, Y* are as p^ (HteN-fc 

,v : 'i £ methylaminp.ceth^^ diethylamide i. 

.(y'neY-o^byri^. bns iy"* •*y v "":yfi *b». ? toni soi '^r 
35 "Alkoxycarbonyl" means an alkyl-O-CO- group. Exemplary 

? alkoxycarbonyLgrpups.include^m 
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"Aryloxycarbonyl" means an aryl-O-CO- group. Exemplary 
aryloxycarbonyl groups include phenoxy- and naphthoxycarbonyl. 

"Aralkoxycarbonyl" means an aralkyl-O-CO- group. An exemplary 
5 aralkoxycarbonyl group is benzyloxycarbonyl. 

" Y 3 Y 4 NCO- M means a substituted or unsubstituted carbamoyl group, 
wherein Y 3 and Y 4 are as previously described. Exemplary groups are 
carbamoyl. (H2NCO-) and dimethylamlnocarbamoyl (Me2NCO-). 
10 ... -.">''-^.;y ' r ?. ' r.rc* / rji.^-r: ■ 

■ Y 3 Y 4 NS02-" means a substituted or unsubstituted sulfamoyl group, 
; : wherein:^ and Y 4 are as previously*described. Exemplary grottps are 
aminosulfamoyl (H2NSO2-) and dimethylaminosulfamoyl (Me2NS02-). 

15 , 1 "Acylamino" is an 1 acyl-NH- group wherein acyl Is as defined herein. 

"Aroylamino" is an aroyl-NH- group wherein aroyl is as defined herein. 

l "Alkylsulfonyl" means an alkyl-S02 : group. Preferred groups are those 
20 in which the alkyl group is lower alkyl. 

"Alkylsulfinyl" means an alkyl-SO- group. Preferred groups are those in 
which the alkyl group is lower alkyl. \ ' : A 

. \ uUi'^Xr. ' c-'^D e-? br:s ivr.- : p.- ^ - ' -■isr,-" ! ;-...<,, 

25 tt Arylsulfonyl w v means an aryl-S02-rgroupj » • , si - - - 

r rx; - "Arylsulfinyr means an aryl^SO- group. ^ - ^ 

"Halo" means fluoro, chloro, bromo, or iodo. Preferred are fluoro, chloro 
30 or bromo, and more preferred are fluoro or chloro. J 1 



Preferred Embodiments 



A preferred embodiment' of the invention is a method for treating a 
35 patient suffering from a physiological disorder capable of being modulated by 
inhibiting an activity of Factor Xa by administering a therapeutically effective 
amount of a compound of formula I. 
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lyr, A preferred compound^ aspectof the- in vention isvthe compotind of 
formula I wherein R 3 is optionally substituted phenyl, optionally substituted 

v p.naphthyl, optionally substituted, thienyl ori optionally substituted benzothienyl. 

Another preferred compound aspect of the invention is the compound of 
/u formula--! wherein n jsj 1. f - : and.m^s->;i?cua t- ^35^ " OOlV'Y'Y 1 

V! . ::qu?v* vie- :mox3 .osdhoaea \i?uoiveiq.c£ or.h ' s miPS'lv. 

Another preferred compound aspectof thie inv^ of 
1 0 formula I wherein X 2 and X 2 . taken together are oxo. 0 1 

.c»jo-'C Vomtflus b5»J'J?i??du80U to b9*ufrt?du3 s anse^i "•sOc/' V'' / !T 

31 s p^Ajlot^er^^^ invention is the^com pound of 

formula I Wfyepgln^^ are. hydrogen y^H) {yomstluaoritrris 

15 , -nri bo: A ^c ! t, 3® r, pret©J r ^4 PJPCPPPMnd^aspectjof the invention islhe compound of 
formula I wherein X 5 and X s , taken together are =NH. 

Another preferred compound aspect of the invention is the compound of 
co&] ? formula I wherein X 5 and-X* taken.tpgether are^NRs wherein is R 6 0 2 C-. 

Another preferred compound aspect of the invention is the compound of 

V ^ / ! ^- x -' e ^ v ' o! ?l qbi**r iy>iifi art* ^rrV. 

formula I wherein ^ — S is phenyl and the carbon substituted with X gl X 5 . 
and HR 2 N- is attached to;the;3-p6sition^of the pheriyl; ; fi °' ( ;} * ,A " 

25 Another preferred compoundiaspect of the invention is the compound of 

formula I wherein is of the formula, t y . H - , v L 
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Another preferred compound aspect of the invention is the compound of 
formula I wherein R is hydrogen, methyl, aralkyl, heteroaralkyl, H0 2 CCH 2 -, 
HOC(0)CH 2 -, H 2 NC(0)CH 2 -, (aralkyl)HNC(0)CH 2 - or 
(heteroaralkyl)HNC(0)CH 2 -. 

Another preferred compound aspect of the invention is the compound of 
formula I wherein X 1 is hydrogen and X r is carboxyalkyl, alkoxycarbonylalkyl or 
aryl, or X, and X r taken together form oxo. . . tl 

t Another preferred compound aspect of the.invention is the compound of 
formula I wherein R 1 is R 3 S0 2 -.. , - 



( !vt,r-,; Anot ^ er P ref ®r r ed compound aspect of the invention is the compound of 
formula i wherein R t is R 3 R 4 NS0 2 -. . , £ f ... : .. 

; . .Another preferred compound aspect of the invention is the compound of 
claim 1 wherein one of X 6 and X e . is amino in a para position relative to the 

-^- x * .... .. 

I=? v , .NHR 2 moiety. , . 7 . ; ,> • 

20 Species Recording to the invention are selected from the group 

^-consisting pf> - v,' .s^y^v-t ovi' . - :v - ; /, * ^Cr-'1n-i'^r..:rr.\ r --r v; 

Naphthalene^ 

3-(S)-yl}amide trifluoroacetate; ' u;^ k 1 i : ^; ! v 3 o )\\y ! yr\ \ ,>.o 

25 

, Dibenzofuran-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-5-6xbpyrrolidin- 
3-yl}amide trifluoroacetate; . : </i;r v r a 

ur 

Toluene-4-sulfonic acid {1-[3-(aminoiminomethyl)benzy^ 
30 (S)-ylJamide triflue^acetatep'&D.-t" :tol.; \ y ? ; ^ j ; ; .... 

\'3,f-pihydro-1H-isoquinoline^ 
2-oxopyrrolidin-3-(S)-yl}amide trif ludroacetate- ^« :* u >v -)?>tv- k-j-L ;C 
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o. l' . ,3:?Methoxy-biphenyl-4-sulfohicl acid {1 ^3Ham1nbimin6meffjyl)benzyl]-2- 
v ; oxopyrrolidin-3-(S)iyl}amide triflubroacetate;^ -'■ H '' "''""'< i0t 

Naphthalene-1 -sulfonic acid {1 -[3-(aminoimiriomethyl)ben2^ 
5 3-(S)-yl}amide trifluoroacetate; 

•.. - jc»- moi clJ ?i noiJfit>ni 9ri) ir. ;':-&qgs onucq.f t .•/.-•f-rc- •;;.ort»ony^ 

v S-Ryrid^-ylthiopHehia^-sulfonia acid (ti(3^(^lnblrhlnom^yi)SOT^2- 
oxopyrrolidin-3-(S)-yl}amide trfflborqacetate;'- lv - Asi - x tJ " r * -° ' 

10,m (Biphenyl-4-sulfonic acid {1-[3-(amihoimih6methyl)6erizyl]-2-oxo^ 

(S)-ylJamide trifluoroacetate; e: r H nis-.euw i b«u;.i-.o» 

> r>fji -:c7rMethoxynaphthalene-2^sulfonic"a'cid '{i:-[3^(airilri6fffi'ihd^thy'bbenzyi]-2- 
oxopyrrondin-3-(S)-yl}amide trifluoroa<&ate?' fl ?1 H iV ie,,v ' 1 • <5ll ' r '*' cV 

15 

•, e ^c.7rEthoxynaphthalene-2-sulfdnlc : abid -'{4^^C^^im , lr%rmSf^j^enzyq-2- 
- :oxQpyrrolidinr3-(S)-yl}amide trifluoroacetate; " ■"■ 'i-aie*--. - m«£>- 

% . l v. 

5-Chloro-6-methoxynaphthalene-2-sutfonic acid {1-[3- / 
20 (aminoiminomethyl)ben2yl]-2-oxopyrrolidin-3-(S)-yl}amlde trifluoroacetate; 

S-Chlqro-e.yTdimethq^napM^ {1*[3 2 ~ ,; 3 ^ 

(aminoiminomethyl)ben2yl]-2-oxopyrrolidin-3-(S)-yl}arnide tVifluordacefate; 

25, ^7-Aminqn^ {.1-[3-(aminoiminom^ 

oxopyrrolidin-3-(S)-yl}amlde bistrifluoroacetate; ruv ebwv^i, <:;K 

Naphthaleoe-2-sulfonic acid {1-[4-(aminpiminomethyl)behzyl]-2-oxbpyrfolidin 
3-(S)-yl}amide trifluoroacetate; ;^\? ^r;c * 4 3b. ^ ~ 

30 

}7-Metho^naphthalen^2-s i 
oxopyrrolidin-3-(S)-yl]amide trifluoroacetate;-*; i ^Dirnr - r 0 



, w Naphthalene-2-sulfonic acid {1-[3-{aminoiminomethyl)ben2yl]-2-dxdpyrrolidin- 
35 3-(S)-yl}methyl amide trifluoroacetate;^ - '^jin^'/'y^^j-R-n-LSte-MY'v- > k 
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Naphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]pyrrolidin-3-(S)- 
yljamide bistrifluoroacetate; 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2,5- 
5 dioxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

Naphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxopiperidin- 
3-yl}amide trifluoroacetate; - 

10 7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
azepan-3-(S)-yl}amide trifluoroacetate; ° ' ^ 

7- Methoxynaphthalene-2-sulforiic acid {1-[3-(amlnoimindmethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}methyl amide trifluoroacetate; 

15 

6-Methoxynaphthalene-2-sulfonic~acid~{1^ 
oxopyrrolidin-3KS) r y,l}amide trifluoroacetate; ' •..■■«■! 

6- Methoxynaphthalene-2-sulfonic acid {1 -[3-(aminoiminomethyl)benzyl]-2- 
20 oxopyrrolidin-3-(S)-yl}methyl amide trifluoroacetate; 1 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-6- 
methoxynaphthalene-2-sulfonylam^ trifluoroacetate; 

25 9,10-Dioxo-8a,9,10,10a-tetrahydroanthracene-2-sulfonic acid {1-[3- 

(aminoiminomethyl)berizylJ-2-oxopyrfolidih-3-(6)^ 

i coiiO-!Ou..h : r-i'J ■•tmis{'\'-' ?)-£•-■ iiL:!o-iivoox. >■ .-j.^ 'o-;:'iv>»e.-.'i ", i :<-co:rr,:. • 

8- Chloro-7-methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)- 
b€lftzyl].2-dXbpyiTOlidlr^3-tSj-yl}-am We iHfludVbaSetatd;' ! - ; 

30 r.-'^'-.iOt -tou^h;5«-J w «:**••: \- •'*; ' • -A,'.'-- • '■' 

7- Methoxynaphthalene-2-sulfonic acid {1-l4-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3KSJ-yl}amid^ 

6,7-Dimethoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
35 oxopyrrolidin-3-(S)-yl}amide^ 1 r ' £ 
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Naphtho(2,3-d)-(1 ^dioxole-S-sulfonic acid {1-[3-(aminoiminomethyljbenzyl]- 
2-oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; ^ ti :v. . 

;; „ v _7-Benzylpxynaphthalqne-2-sulfonic cacid: {1 -[3-(amin6imin6methVl)Benzyl]-2- 
5 oxopyrrolidin-3-(S)-yl}amide trifluoroacetate;* ! s \'-' r ^ iij!^o N iv ox > c 

. 7-Hydrp>^ 

oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; o- j; »1i «J 3i) . <J 

10 6rHydfoxynaphthalep acid {1- l [3-(aminoiminomethyl)benzyl]-2• , 

oxopyrrolidin-3-(S)-yl}amide trifluproacetate; n? ct :r r ;v 8)- p .-ni-q^.u 

( 5-Chlorp^ {1.[3-n\f r r:Jvr^ 

(aminoiminomethyl)benzyll-2-oxopyrrolidin-3-(S)-y^ 
15 ' C • 

5-.Chlorp-3^methylbenzp[b]th - 
(aminoiminomethyl)benzyl]-2-oro^ 
trifluoroacetate; 

20 7-Methylnaphthalene-2rSulfonic {i acid^ OS 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

. rj 7rEthylnaphtha^ add (1 r[3-(aminoiminomethyl)benzyl]-2= 

oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

1? 5rChlpro-6-arninona^ 
(aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

7-Methylaminonaphtha|e^ 
30 oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

2-Methyl-1 ,2,3,4-tetrah 

(aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

35 1,2,3,4-Tetrahydroisoquinoliny^ U-[3-<n ~' : ,i !/ vq f r 

(aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}methyl amide 
dihydrochloride; 



WO 96/40679 



15 



PCT/US96/09816 



7-Metboxynaphthalene-2-sutfonic acid {1-I3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}-(4-nitrobenzyl)amide trifluoroacetate; 

5 7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}-(4-aminobenzyl)amide bistrifluoroacetate; 

7-Methoxynaphthalene-2-sulfonic acid {1-[3:(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}(3-nitrobenzyl)amide trifluoroacetate; 
10. ..... , : . . > ■ • : • -V ^ • ' " 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}(3-aminobenzyl)amide bistrifluoroacetate; 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(iaminoimindmethyl)benzyl]-2- 
1 5 oxopyrrolidin-3-(S)-yl}-(2-nitrobenzyl)amide trifluoroacetate; 

3-[2-Oxo-3(S)-(2-phenylethenesulfo^ 
benzamidine trifluoroacetate; 

20 3-[2-Oxo-3(S)-(2-pheriylethanesulfd^ 
benzamidine trifluoroacetate; 

[lmino-(3-{3-[7-Methoxynaphthalene^2-sulfonyl)me^ 
pyrroIidin-1-ylmethyI]phenyl)methyl]carbamic acid ethyl ester; 

3-[2-Oxo-3(SM2-(pyridin-4-ylam^ 
ylmethylj-benzamidine bistrifluoroacetate; 

2'-Methoxybiphenyl-4-sulfonic acid^l-IS^aminoimihdmethy 
30 oxopyrrolidin-3(S)-yl} amide trifluoroacetate; 

5,6 J ? 8-Tetrahydrophenanthrene-3-sulfdriic acitf {1-[3- s ^ L J<; 
(aminoiminomethyl)benzyl]-2-oxo-3(S)-pyrrolidin-3-yl}amide trifluoroacetate; 

35 lsoquinoliriyl-5-sUlfb^ 

pyrrolidin-3-yl}amide bistrifluoroacetate; 
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5-Chlorothiophene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
. 3.(S)-pyrrojidin-3-y|}ami'de trifluoroacetate; > - :, r.y x- -.; ■'■ ?V -\ 

rotfrJsr.v uit>t s-ir :Ci»ysj •* »:n »-< : « ••'■-<■».; v.. •■ v^ox-.- 
2,4-Diaminoquinazoline-6-sulfonic acid { 1 -[3-(aminoiminomethyl)benzyl]-2- 
9i.r, ,oxp;3 k (S) r py.rroli,din-3-y!}^ s.fi.-JftK^.iv.' *fli$:/-T , L- 

l&j-rts^rcr-M? '<■»♦? ! "«':,;. M ; .(l\ t rr.?jiio. M i:*.ir- nibiic .wqcxo 

7-Methoxy-2-naphthalenesulfonic acid {1 -[3-(aminoiminomethyl)benzyl]-2-oxo- 
.. 3(S)^yrrol|djn T 3-yJ}ethyJam , K yri l.i , • .6 

;i:-3nl50sr ■i> '.--'.'iJ »••">•. «3{.v\»i«9f'o - 'm ;!\ v .-. n:**. • ;e ■> wqc.-o 
10 7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxd- 
! -•: i ?.(§l^py{r9Bte3ry!)(3hf lu.oipbenzy()am ide; trif luoroacetate;* i is x o .-ieM- \ 
.«{*?-3^EO'o-);in!fi:. abi < < jm^tin:-*,".— :» - itiicriyncx-. 
7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
■r. f ?(S)rPyrrol|din-3, T yJ}(4 r ijieth trifluoroacetate;: y^-n/e'/.- 

15 rsJsiftar-o-.ojHnt ecirnis(iYinec.":t'n-2}-{^-(S)-E-niMc-.:y/o/^. ci 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
3(S) : pyrro.lidJn-3ryl}(3-m^ - ■ f: 

".'.-c 10 :1V-':; i/.^'flfl, fif! 

7-Methoxy-2-napthalenesulfonic acid {1 -[3-(aminoiminomethyl)benzyl]-2-oxo- 
20 3(S)-pyrroJidin-3 7 y!}napthalene-^^ ^ 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 

iKSfcpynp'!^ 1 !: 

:".-3'v 'y^ bran r»!rn«rhf>o{iv «1te ".*•• sy iq?.* : ">?e miy- ' -•.itji!«.. ! y ; 
25 7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-ox6- 
3(S) r pyrro!j,din-3^ ? . ov a ,. t 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
3 (S)-pyrroljdjn r 3^y^ trlf!uorpacetate; t . 5 .ay v: -U9: . 

2- F!uorobiphenyl-4-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo-3(S)- 
pyrrolidin-3-yl}methyJamide a tr^ - :!: y M1 j Hft i . : ;,. 

••-•tr. ~-'.-o 'iVfj ■ i.'ii -"'V ~ "•ny«4-(j)C ovc-A-flyx' * ' rviiienvni." «io.s : .r ,.' 

3- [{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3(S)-3-yl}-(7- 

35 , ^methoxynaphthalene:2-sulfonyl)amino]proplon - t 
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2-[{H3-(Aminoiminomethyl)benz^ 
sulfonylaminoJ-N-phenethylacetamide trifluoroacetate; 

2-[{1-[3-(Aminoiminomethyl)benzy^^ 
5 sulfonylamino]-N-phenethylacetamide trifluoroacetate; 

24{H3-(Aminoiminomethy^^ 

methoxynaphthalene-2-sulfonylamino]-N-pKenethylacetam trifluoroacetate; 

10 2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulforiylar™ 

2-[{1-[3-(Aminoiminomethyl)ben2yl]-2-oxopyrrolidin-3-(S)-yl}-7- 
v; methoxynaphthalene-2-sulfony^ trifluoroacetate; 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-o^ 

methpxynaphthalene-2-sulfony^ trifluoroacetate; 

2"[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
20 methoxynaphthalene-2-sulfonylamfa 

trifluoroacetate; i i :. •': •-! -vriqar . 

2-[{1-[3r{Amihoiminomethyl)be^ ' 
methoxynaphthalene-2^Sulfbrfy^ ^ 
25 trifluoroacetate; 

r ; --c. ^{! < '3 > npo;iv r ')^^ur..5-r^o:":. i&hCH } bios oinollu *■ n&^.iMn* -jsn\ -jr'je^i 
2-[{1-[3-(Aminoiminomethyl)benz^ 

methoxynaphthalene-2-sulfonylamino]-N-(4-methylbenzyl)acetamide 
</. - trifluorbacetafe; - i j ) L ' ; — ^ncHot-* enaifirtinqeiv.'X^r.ei \ 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxy^ 

trifluoroacetate; • ^stPOScvouMIif ebi rnft{ ly* (o )C -nibik ny< iov.o • l Mvsrwo 

35^0 2;[{1-[3-(Arrta c 
methoxynaphthalerie-2-sulf6nylam 
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k .<■ 2-I{H3t(Aminoiminomethyl)b(Bn2yl].2-ox6pyrro )r~ : 
methoxynaphtha(ene r 2-sjj|fo^ 
bistrifluoroacetate; 

5 4 ) 5-Dichlorothipphene r 2-sulfonic„acid {1--[3-(amin6iminomiethyl)benzyl]-2- : oxo- 
3(S)-pyrrolidin-3-yl}amide trifluoroacetate 

- •"> .;y-{S)-P.-niO !! r • -\ jOXu-i; [fysnso< t ly-t. am^rim'c.ni.Ti^ ? , - ■ 
» „:>f S-P^^IPTO^lop^enS'-S-sulfonlc .-.acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo 
3(S)-pyrrolidin-3-yl}-methy!amide trifluoroacetate; 

3(S)-pyrrolidin-3-yl}benzylamide trifluoroacetate; 

-T-{lv-(£* £.-nii:ik-^:y^r>o-£-!Ws. , «"J«^'Hlsniooimic-iMiTiA)-e]-r}] S 

15 3(S)-pyrrolidin-3-yl}-2-cyclopropylphenethylamide trifluoroacetate; - r 

-•:-{lY-{S}-£rnifci!ori\noxo^^^ r)j-^ 
; -t^j^M/ithy^ 

oxopyrrolidin-3(S)-yl} amide trifluoroacetate; 

.v.;!«^-(P v . •h'-r«:b; , 0T»\»<40;:c-S-!:vxns. a'iyriiscr-.'Oi < : r-iomru." 1 )•£]•( S 
20 3-[t1n[35(A^,inpim.inpm -.'-s 
methoxynaphthalene-2-sulfonyl)amino]acetamide trifluoroacetate; ::<n< 

3-[{ 1 -[3:(A^oi ( minomethyJ)b^ 

25 •;-*}<9*S0f > O - !r>"fti*' c-2 

7-Methoxynaphthalene-2-sulfonic acid {1 -[3-(aminoiminomethyl)benzyl]-2-oxo- 
azetidin-3(S)-yl}am^ iunr,;^^ r c]-t)}-7; 

< ri''i, w'.:.'S(!yyri9u!yr:fs.'r ■>} ^•{'Oii'fns , y''K/Hue-'?-'% , .islrr ! ii'»c , 'n^xorlJen - - 
7-Methoxynaphthalene-2-sulfonic acid { 1 -[3-(aminoiminomethyl)benzyl]-2-oxo- 
30 azetidin-3(S)-yl}benzylamide trifluoroacetate; r - 

• ,-iiv <c )-■■■■ -".it >vr..?oxo i^jiysnavKlvriiefi !<••*:;*■: ic.-'mA.'-t'.)-! * }-sl ' 
benzyl]-2-oxbpyrrolidin-3(S)-yl}amide trifluoroacetate; yiqiscs :.c J i : 

35 7-Methoxy-2^naptrialenesul^ 

n.<- . P 3(,S);pyrrplidin 7 3j 
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7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
3(S)-pyrrolidin-3-yl}-(3-methoxybenzyl)amide trifluoroacetate; 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoimihomethyl)benzyl]-2-oxo- 
5 3(S)-pyrrolidin-3-yl}-(4-methbxybehzyl)amide trifluoroacetate; 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyi]-2-oxo- 
3(S)-pyrrolidin-3-yl}(pyridin-2-ylmethyl)amide trifluoroacetate; "" 

1 0 7-Methoxy-2-napthalenesulfonic acid {i-t3-(aminoirhinornethy|)benzylJ-2-oxo- 
3(S)-pyrTOlfdin-3.yl}(pyrjdin-3^ylrri6tfiyl)anifde c trif iuordacetate; ,U 

7-Methoxy-2-napthalenesulfbnic acid {1-[3-(amiri^ 
3(S)-pyrrolidin-3-yl}(pyridin-4-ylmethyl)amide trifluoroacetate; r ' 

15 

7-Methoxy-2-napthalenesulforiic acid {1-[3-(aminoiminoWeth"yljbenzyi]-2-oxo- 
3(S)-pyrrolidin-3-yl}-(1 -benzyl- 1 H-imidazol-2-'ylmethyl)amide trlfliioroacetate; 

(1-Methyl-1H-imidazbl-2-yl)berizene-4-sulfonic acid {1-[3- 
20 (aminoiminomethyl)benzyl]^oxopyrrolidin^ 

7-Methoxy-2inapthalenesulf6hic'acid {t*[3-(am 
3(S)-pyrrolidin-3-yl}-(3-hydroxybihzyl)amide tn'fluoroaceta^ef ' 

) 25 % 7-jyiethoxy-2-haptha lenesulforiic acid {1 -[3-(am inoimin'^ 

j 3(S)-pyrrolidin-3-yl}-(2-hydrbxybenzyl)am ^ r r 

7-iyiethoxy-2-napthalenesulfohic acid { 1i[3-(arii iiteimirfeme^yi)^naylj-2-oxo- 
3(S)-pyrrolidin^3-yl}(pyraz6l-3-ylmethyl)amide trifluoroacetate; ? " : 

30 

i Quinoline-6-sulfbnic acid {i-fc(aminoiminortieth^ 

(S)-yl}amide trifluoroacetate^ 0 :h ' ' ■ :i - r;;S; ' {? ' : C ;u iN: 1 * 

4-Pyridin-4^ylbenzene sulfonic acid {t-l3-(artiinolm^ 
35 oxopyrrolidiri*3(S)-yl}amide 6lstfHi0iife , ^ter Vr -* niS:>,,o,n ' q " : :; ' Si ' f{, " ^, ^ ^ ' 
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. ;T^!?°.W'^"n?R?^ ,e P.®^ lf 9 n i c acid M-[3-(aminoiminomethyl)benzyl]-2-oxo 
3(S)-pyrrolidin-3jyl}(th Urif luofoacetatejs- < '= e 

o: vK^fel?^ 1 ^? i acjd 0 {vr3 T .(aminojminomethVI)b6h2yili2r- 
5 ~ 0 xopyrrol|din-.|(S)-yl}^ nibiioV.y.-^e 

. oxopyrr6lidjn^3(S)-Yl}am L r^\ov\o-{3 --: 

dxb py rr °%^ 

(aminoiminomethy^^^ 
15 ' 

<v .. A^CbJofPpypdh ;tli[3* ' v-\' <f ! ' 

4-(N-Oxidopyridjn-3-yJ)benzene-4 .-r.;. i \ -w&v.t) 

20 (f/™^ trif luoroacetate; 

oxop~yrrolidinJ(§)^ 

3(S)- v pyrroliain-3-yl}(m « ?. : 

^ r J^^S^B^^fP&V?^'». n ^^rifHffQO/c. acid,{1 : [3 c (methpxyamjnoiminomethyl); 
benzyl]-2-oxopyrrqlidin T 3-^ .,, v; , ;:;.)- 

30 "'\ ' ... 

'2-oxopyrrblid]n-3-(sj-yl}methylamide trifluoroacetate; OT : .„iij.. ; 0 t :U . .ii 7 ..: . 

6-Methoxynaphthalene^ acid.{i-[3 T (bydroxyaminoiminomethyl)- 
35 benzyl]-2A3xopy'rroli"din-3-(S)jyl^ 
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4-Amino-3-[3-(S)-(7-methoxynaphthalene-2-sulfonylamino)-2-oxopyrrolidin-1- 
yl-methyl]benzamidine dihydrochloride; 

4-Amino-3-[3-(S)-(7-methoxynaphthalerie-2-sulfonylmethylamino)-2- 
5 oxopyrrolidin-1-yl-methyl]benzamidine trifluoroacetate; 

N-(4-Carbamimidpyl-2-{3-[(7-methoxynaphthalene-2-sulfdnyl)methylamino]-2- 
oxopyrrolidin-1-(S)-ylmethyl}phenyl)acetamide trifluroacetate; 

1 0 4-Amino-3-[3-(S)-(4^tert-butylbehzenesulfonylamino)-2-oxdpyrrolidin-1 -yl- 
methyljbenzamidine trifluoroacetate; ' " yt ^ -Vyr* •• 

3-Amino-5-[3-(S)-(7-methoxynaphthaleri^^ 
yl-methyl]benzamidine bistriflubroacetate; - ' ' ■' ■ 

15 

{4-(A.minoirriinomethyl)-2-[3^(7-methoxynaphthalene-2-su^ 
oxopyrrolidin-1-ylmethyl]phehoxy}acetic acid methyl ester trifluoroacetate; 

{4-(Aminoiminomethyl)-2-[3-(7^meth6xynaphthalene'-2-su 
20 oxopyrrolidin-1-ylmethyl]phenoxy}acetic acid trifluoroacetate; 

2rChloro"-6-nitrophenoxyberizene sulfonic 'acid^t-is--' 
..,b , (amirioimihomethy 

) 25c ^-l3-(S)-(7.Meth0xynaphthalene-24^ 

^44{3.(S)4(7-Methbxynaphthaiene-24^ 

ylmethy l}thiophene-2-carb6xam idine tr'if lubVoacetete; 1 s ' ' r 1 " ^ u i; an 1 

30 

2-[[1-(5-Carbamimid6ylthiophene-3-ylmetfe 
methpxyThaphthaleH"e-2isulf6nyO 

c 4-{3-(SH(7-M&Hbxyria^^ 
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4- (3 r (S)-(5.-Chlorc r 3-metW 

pyrrolidin-1-ylmethyl]thiophene-2-carboxatnidine trifluoroa'cetate?"" ; v 

5- {3r(S):[(7;Methq^napht.halejne-2r 

5 ylmethyl}thiophener3-carbpxamidine trifluor6acetater>: ■ ' •::.->!! vv..;oo>o ? 

; - ■ t ^-{%(S)-[( r 5/Ch!ofGr3-methyJbeijzo[bJthioph^ 
oxopyrrondin-1 -ylmethy^ 

10 v . 4- l {3r{S)^(Meth5ngsul{onyl) 7 (3-phenylpro o« 
ylmethyl}thiophene-2-carboxamidin% 

• 4-{3r{SH(Metha.n.esu 
ylmethyl}thiophene-2-carboxamidine trifluoroacetate; - ^ t. edllyrl . < *-!•.' 
15 g; 

.4.-{3 : (S)r[(4i5 : pich!prpthioph 

s 4-{3-(S)r[(. 5-|C.hlpi;o-3- 
20 oxopyrrolidin-,1-yJmethyl}thiophe^ 0i» 

2-[[1-(5-Carbam!midoyJthiophGne-3-ylmethyl):2TOXopyrrolidin>3^ 
iP^^^naphJhale 

25 . 2-[[1-(5-Caitanii^|doy)thipphene c 3 

dichlorothiophene-2-sulfony|jaminp]-N-be,nzylace^ 

; c 2 : [[,1 T (5-Carbam imjdpy Itm 
methoxynaphthalene-2-sufo 
30 .-. 
2-([1 p(4-Carbamimidoylthiop 

methqxynap^hjhalene^ trjflygrqacetateoriiorr^ 

( ...» 2-1(1 r(4rparbamimidpylt^ 
35 chloro-3-methylbenzp[b]thipphene acid methyl. ester;s 



WO 96/40679 



23 



PCI7US96/098I6 



4-{3-(S)-[(7-Amlnonaphthalene-2-sulfonyl)benzylamino]-2-oxopyrrolid 
ylmethyl}thiophene-2-carboxamidine bistrifluoroacetate; 

4-{3-(S)-[(7-Aminonaphthalene-2-su^ 
5 yimethyl}thiophene-2-carboxamidine bistrifluoroacetate; 

24[1-(5-Carbamimidoylthiophene-3-ylme%^ 
aminonaphthalene-2-sulfbnyl)amino]acetamide bistrifluoroacetate; 

10 4-[3-(S)-( 6-Amino-5-chloro-2-sulfon^ . 
thiophene-2-carboxamidinia trifluoroacetate; : K ■■'• ) 

4-{3-(S)-[(6-Arhino-5-chloro-^ 

oxopyrrolidin-1-ylmethyl}thiophehe-2-carboxamid trifluoroadetaie; 

15 

2-[[1-(5-Carbamimidoylthiophene-3-ylmethyi)-^ 

amino-5-chloronaphthalene-2-sulfonyl)amino]acetamW trifluoroacetate; 

4- [3-(S)-(6-Aminonaphthalene-2-^ 

20 thiophene-2-ca[rboxamidine dihydrochloride; r 

5- [3-(S)-(7-Methoxynaphthalene-2-sulfonylamino)-2-oxopyrrolidin-1-ylmeth 
thibphene-2*-carB6xam A • — : , : 

25 5-{3-(S)-t(7-Methoxynaphthalene-2-sulfonyl)methylamino]-2-oxopyrrolidm 
y lmethyl}thiophene-2-carb6kamidirie r 

5-{3-(S)-[(7-Methoxynaphthalene-2-sulfo^ 
■ ylmethyljthfdpheni^ ;: ')- c "; 

[Amino-(4-{3-(S)-(7-methoxynaphthalene-2-sulfonyl)methylamino]-2- 
oxopyrfolidin-1-ylmethyl}thiophe 

trifluoroacetate; ^ 1 -^o:-. ; • ^' r; 1 •*■"■> < 

35 4-{3 : (S)-[(7-Methb^ 

ylmethyf}trtiophene-2-N-hyclro 
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i fy4-I3-(S)-(7-Methoxynaphm 

pyridine-2-carboxamidine trifluqroacetate; ^ ^.o.o; r . 3( - AO \ v{^ri is rnr< 

5 ylmethyl}pyri<^ trijlupjoacetatehrtof. Wlv rtj ->mi v L 

yimethyl}py$^ trifl^oroacetate; . ,i; n asi ;i *i * ,s 

10 . fr . 4-[3-(S)-(5rCN^ - 1 . 

oxopyrrolidin-1 -ylmethyl]pyridine^2-carboxamidine trifluoroacetate;} 

) 

^4 { ;{3-(S)r[(^ ) 
. ^ ox o p y £Jp f[f?i H 1 ^ ?y y ^ } RY$ ? ^ !? ©jS^osrbox&rii idine^trifluo r o a c e t a t e ; . 

w Y ,2-{l1ji(2-j:arba^ 
^ * l i r * !P ® ^ ^ ^ ptitK)3 I ©n e -2 • s u Hop yl)arnino}ac6tarnjdGtrif!uo ro a c e t a t e ;~ ^ 

20 methoxynaphthalene-2^ j- 
trifluoroacetate; 

4-{3-(S)-[(7-Methoxynaphttiajene^ 

oxopyrrolidin-1 •ylmethyl}pyridine-2-carboxamidine trifluoroacetate; 

4-{3-(S)-[(7-Metho^r\aphthalen^ ) 
oxopyrrolidin-1 -ylmethyl)thiophene-2-carboxamidine trifluoroacetate; ) 

4-{3-(S)-[(4-(6-N;tro^2r.chlprpph 
30 1-ylmethyl}thiophene-2-carboxamidine trifluoroacetate; 

,., 5-{3-(SH(7-Met^oxyna 

furan-2-carboxamidine trifluoroacetate; and obcw: 

35 \ 4-[3-(S)-(5-Chloro-3-methylbenzo[b]thiophene-2-sulfonylamino)r2- . 
oxbpyrrolidin-1 -ylrrtethyl]furan-2-carboxamidine trifluoroacetate.,, 
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Preferred compounds the group consisting essentially of include: 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}methyl amide trifluoroiacetate; 

5 . ' . . . -m . T- ' • 

3'-Methoxy-biphenyl-4-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

5-Pyrid-2-ylthiophene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
10 v oxopyrrolidin-3-(S)-yl)amide trifluoroacetate; 

) 7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 

; oxopyrrolidin-3-(S)-yl]amide trifluoroacetate; ' 

15 7-Aminonaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyI)benzyl]-2- 
oxbpyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

5-Chloro-3-methylbenzo[b]thiophene-2-sulfonic acid {1-[3- 
(aminoiminomethyl)benzyl]-2-oxop^ trifluoroacetate; 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylaminb]-N-pherii9t trifluoroacetate; 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
25 y methbxy^ 

) 2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
' methb^riaphtfialene-2-su 

bistnfluofdacetater 1 '^^^^- " ' : ; .w*SKr. 

30 v 
v 4,5-Dichlbrothiophene-2-sulfonic acid {1-[3-(amiri6imlnometfiyi)benzyl]-2-ox 
3(S)-pyit6^ r ! t c . x j 

c 3 , -Methyl^biphd^^ 
35 oxopyrrolidin-3 ): : ? r 
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3- [{1.-[3-^ 

methoxynaphthalene-2-sulfonyl)amino]acetamide trifluoroacetate; 

rjpr.i'tyjfceir.'.-.r,?.- *.»».• r viv</;^c; f ) b'ss o!.i*rtli ! r •S-enelarWrtn.BnyvaiUeM - 'i 
7-Methoxy-2-nap[halej^esulfpnic L aci^ {1 -[3-(aminoiminomethyl)benzyl]-2-oxo 
5 3(S)-pyrrolidin-3-yl}(pyridin-2-ylmethyl)amide trifluoroacetate; 

• ? '. : ■ i (I v f ■ . '* ! mO nirh.r . ni tie)*E] i ; bios : i:!OlKia-fc- l YP^'<cr ^ vxc^JeM- 1 :: 
Quinoline-6-sulfonic acid : {l-[3-(aminoim 
(S)-yl}amide trifluoroacetate; 

- r j d< 'YrlteTiC:" r<^f '7if=)-Sl r, tic* Oi^o»iJf-S- c rf» f i # .?on1* , \ 2-!.ihv?i-a 
10 4-Amino-3-[3-(S)-(7-metho^ 

yl-methyl]benzamidine dihydrochloride; 

4- Amino-3-[3-(SM7-methqxy^ 
oxopyrrolidin-1 -yl-methyl]benzamidine trifluoroacetate; 

4-Amino-3-[3-(S)-(4-tertrbuty)benzene 
methyl]benzamidine trifluoroacetate; 

-r.]- '} bioe oh-oHtc-i-* • * r kjo : f«': idles • • - j I v r ' • ~ ; ■ -C- "■'■"•i'iO'C 
•rsie: fH-(Aminojmi^ 

20 oxopyrrolidin-1 -ylmethyl]phenoxy}acetic acid methyl ester trifluoroacetate; 

-~ v lv-/rv : > iiW*or!Yqoxo-Si^*/s r i'ii "v' 4 K-mr-'v.;V ■• :n: ft Wj}-S 
*;■ (5o 1 4*[3-(S)-(7^Methoxyn^ 

thiophene-2-carboxamidine trifluoroacetate; 

25 ; , e 4 T {3r i (S)-((7-:Meth 

ylmethyl}thiophene-2-carboxamidine trifluoroacetate; 

:-^2r[[ r 1^(5 r Csrbam 

metho>ynaphthalene-2-sulfonyl)amino]acetamide Jnfluorqacetate; v -< 
30 0 , 
: . f v 4-[3-(S)-(5-Ch 

py rrolidin- 1 -y Im ethyl]th iophene-27carboxam idine • trifluoroacetate;^ , r 

c ^•( 3 "(SH( %Chlqrp-3-m 
35 oxopyrrolidin-1 -ylmethyl}thiophene-2-carboxamidine trifluoroacetate; 
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2-[[1-(5-Carbamimidoylthiophene-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]-(7- 
methoxynaphthalene-2-sulfonyl)amino]-N-phenethylaceta'mide trifluoroacetate; 

[Amino-(4-{3-(S)-(7-methoxynaphthalene-2-sulfonyl)methylamino]-2- 

5 oxopyrrolidin.1-ylmethyl}thiophene-2-yl)methylene]carbamic acid methyl ester 
trifluoroacetate; 

4-{3-(S)-[(6-Amino-5-chloro-naphthalene-2-sulfonyl)methylarnino]-2- 

oxopyrrolidin-1-ylmethyl}thiophehe-2-carboxamidine trifluoroacetate- 

10 ( ' \r r ■ ' 

4-[3-(S)-( 6-Amino-5-chlorp-2-sulfohylamino)-2-oxopyrrolidin-1-ylmethyl]- 
1 thiophene-2-carboxamidine trifluoroacetate; 

4-{3-(S)-[(7-Aminoriaphthalene-2-sulfdnyl)behzylamin6i 

15 ylmethyl}thiophene-2-carboxamidina 

i!t,o'. s ,l V> i-." ■. ~'Jt " / ■ ■ -c 

4-[3-(S)-(7-Methoxynaphthalene T 2-sulfonylamino)-2-oxopyrrolidin-1-ylmethyl]- 
pyridine-2-carboxamidine trifluoroacetate; 

XT' " 

i 

20 4.{3.(S)-[(7-Methoxynaphthalehe ? 2-sulfonyl)ben2ylamino]-2-oxopyrrol^ 
ylmethyl}pyridine-2-carbdxamidine trifluoroacetate; 

25 trifluoroacetate; 

i • 

) 4 M 3 -(S)-l(7-Methoxynaphthalene72-sulfonyl)thiophen-3-yl^ 

oxopyrrolidin- 1 -ylmethyijiKiophene^-carboxamidine trifluoroacetate; and 

30 4M3-(S)-[(4-(6-Nitro-2-chlorophenoxy)benzenesulfonyl)amino]-2-oxopyrrolidin- 
1-ylmethyl}thiophene-2-carboxamidine trifluoroacetate. 

.:. -, : , : PPrnpounds„of formula I may be prepared by the application or 
, , .^adaptation. of .known methods; by which is meant methods used heretofore or 
35 j, A , described |n thejiterature^n oiJ\"s?>- -.r -3!wbv:1t v-„\- ..oie^f •~<u ) c:>s 
• «:i> o.' ■ "'")':! hjcc'--. >: j ... 'C fi.'C > >.*;. ••!&•'.<•;.• :-,si a >-. rwi*'". Mi.q 

• '• file .j .- ■ • -.wi-.-i. 
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• i I < (S) o -.v Hwarawve emooqimeni accoraing iq ine^ invention' tor preparing a 

oj-bu:. ::io<^^ nd --^J9^Vl»liV W"«o/" ns(ly'nolii;3- ^t^r nyxc . .r, 

: /pnmly-r-n>biicii\^^ HSt-fil-* 
5 

r , . , to ^^f^ft ^. r J% R-n^f ^.^v X^^.. Xe V X^. m and n are as defined above, and 
X 1 and X r ^BLncf arBcf ^C^^ ^ASS9^%=-*°aiB9i?»r.- »r». may be 2r 

prepared by reacting a compound of formula II 



^3 

(II) 



r 1 II # p 



^) whereirf^X,^ and 
P 2 is <al W4r^ 
cyano(phenyl or heteroaryl)alkylamine of formula III ,fa 1 L>( 

15 

wherejocAr> l .Xfl"^X 6 , and.n:are:as defined above; lh:an alcoholic solvent such as 
20 methanol. an.d an imine /educing reagent^such as sodium-cyahobdrbhydride, 
sodium triacetoxyborohydrlde or catalytic hydrogenation using for 1 example 5 - 
palladium at a temperature from about 0°C to about 100°C to give the cyclic 
structure represented by formula IV. 
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;(iv) 



wherein Ar 1 , X3, X 4l X 6 , X € , m and n are as defined above, and X, and X r are 



5 hydrogen, Xj and X 2 ., taken together are oxo, and Pz is (alkyl, aralkyl, or 

aryl)carbamate. The P2 group is then removed by the appropriate deblocking 
procedures known for carbamates such as strong acid, strong base or catalytic 
hydrogenation to give compounds of formula V. 



r V V \ ■ ! 



1 jhji'.r- 



: ill", 




rr. 



6 Y 

';• lb ii^az ol ^V/S&'-'OOPi CQjy, <';:u:i, J ! 



ine" 



wherein Ar 1 , X^/X 4 , X;, X#/m arid ri are as tief inea above, arid X t and X,. are 
5 : hydrogen 1 / arid X^arid X^, takim r to^th¥r ? are n dx6^ The amine of the compound 
^ v of formula V is then coupled-to'ariy of the ; groups represented by fbrmulae Via 
15 orVlb 



, • ^ - H 3 S(O) p Hal0 br RgR^NStOJpHalo; 1 

>20 ^ where R£ Rj, and p are as defined above; and Halo is a halogen atom such as 



chloro, using a base such r as r Ci? %r&lkylam ln^' In --afn ¥iS§rt "solvehPsuch as 
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dichloromethane, tetrahydrofuran, ether or acetonitrile at temperatures from 
about 0°C to about 100°C in the presence or absence of an activating agent 
such as dimethyl aminopyridine (DMAF*) to give compounds of formulae Vila or 




wherein Ar\ R 3l R 4 , X 3( X 4f X 6> X 6 ., m, n and p are as defined above, and X t and 
10 X v are hydrogen, X 2 and X^, taken together are oxo. Compounds represented 
by formulae Vila or Vllb may be converted to the corresponding imidate ester 
by the use of an alcoholic solvenfsuch as ethanol saturated with hydrogen 
chloride (gas). The resulting product isf then dissolved in an alcoholic solvent 
such as methanol saturated with ammonia to give compounds of formula I, 
15 wherein X 5 and X s taken together are =NH. Alternatively, compounds of 
formula VII can be; dissolved irya solution of pyridine containing a tertiary 
amine base such as trietKyf amine saturated with hydrogen sulfide at a 
temperature from about 6°C to about 60°C. The resulting product is then * : 
dissolved in an organic solvent such as acetone and reacted with an alky I 
20 halide such as methyl Jodide at a .temperature 0°C to about 8Q?C;, .The 
cm oj resulting product is then.dissqlyed in an alcoholic* solvent such. as methanol 
r , ~ and reacted with ammonm of formula I, wherein 

X 5 and X y taken together are =NH. ^ 

25 When^ .and fa B^Bj) t jmj^^^ind;Xij are independently selected from 

hydrogen, optionally,substituted altyl;. optionally substituted aryl, optionally 
substituted aralkyl, optionally substituted heteroaryl, optionally substituted 

t r r heteroaralkyl oj k hydroxyalkyl, ; compounds ^of formula I may be prepared starting 
with jnay be.prepared compound oUprmula yill , ; a 
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wherein X 3l X 4 and m are as defined above, X 2 . is hydrogen, optionally 
5 substituted alkyl, optionally substituted aryl, optionally substituted aralkyl, 
optionally substituted heteroaryl, optionally substituted heteroaralkyl, 
carboxyalkyl, alkoxycarbonylalkyl or hydroxyalkyl, and Pi is alkyl, aralkyl, or 
o ^ry^pnd P 2 js (alkyl, , aralkyl, or aryl)carbamate f with a compound of formula III 
f as Refined above in an analogous fashion to the reaction of the compound of 

1 0 formula II with ja ^ compound of form ula III.? Jhe product of the reaction of 

cpi^pounds ; of JorpnujM^yNl.and III yiejds a compound of formula IV wherein 
$jh^J£p-]fa ?P d n are ^S ideflned above, and X 1 and X r taken together 
are oxo, one X 2 and X 2 ., is hydrogen and; the other of X 2 and Xf is hydrogen, 
optionally substituted I alkyl, optionally substituted aryl, optionally substituted 

15 aralkyl, optionally substituted heteroaryl, optionally substituted heteroaralkyl or 
hydroxyalkyl, and P 2 is an (alkyl, aralkyl or aryl)carbamate. That compound of 
formula IV niayjhen be converted to a compound ptformula V and then on to 
compounds of formulae Vila and Vllb wherein Ar\ R 3 , R 4 , X 3 , X 4 , X^, X 6 ., m, n 
and p are as defined above, and X, and X r are oxo, and one X 2 and X 2 ., is 

20 hydrogen and the other of X 2 and Xg. is hydrogen, optionally substituted alkyl, 
optionally substituted aryl, optipnally^substituted aralkyl, optionally substituted 
heteroaryl, optionally substituted heteroaralkyl, or hydroxyalkyl in an 
analogous procedure to that given Wthe conversion of a compound of formula 
IV to a compound of formula V which is then converted to compounds of 

25 formulae Vila or Vllb. 

Alternatively, compounds "of ^formula V and formula IV 
lo k compounds of formula' I as follows/ - (Dbmpburicls of fbrmiiae lV or V are 
30 treated witfr ah' alcbfiollp sblveint such %V 'etRanbT'satutate^l with'HCI The 
: -" resulting* product isttieh treated wfth-ari ? alcoholic 1 solved 

saturated with ammonia to give respectively a compound 5 fif formula IX or X 
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I 4 | 



A 3 T « I 



■X ■ 

J- 

(»*■>•. 



•O r '-i 




x' ^ X 2 



•. : ."'jjiJadi?'. -.'ilf-fX^qo ivv.. > 



-C(=NH)NH 2 l.Ar' -4-C(=MH)NH 2 



, v >; i s. • jt ot a '(IX) b e-! « j J i i 3 c5 u e ^l&nr.jcn ,lv*;so"i«J3fi bs^JiiJ^'e y^noijqo 

•i: 'vur. i^whdfeirrW^Xf. X^-'J^V^Jfc, X 6 .; ! P^and'ftWe as dejirted above. A 
to bf5. :q compound ottertn tila' iXrhay" then WP8&fft%ftfi} t& cStffpclftliltf formula X by 
to :ari^approp'rlate'deblocklng prbceauT^describSa abdve^A^' compound of 0 : ' 
'■;&ier > fbrmulaXfriay ttien be" dissolved in an 6rganfc=s6Tvertt'sucn n or 
..iifnao? ndimethylformamide and 'compo'urfds 1 of formulae ?laor vfb 'are added at a 
. neoo .-temperature fforrPabout 0 0 CWabdufT66 i, G i in the^resence oV 'absehce of an 
b =1 0 J J -: activating fe^gent~stich ! as BMAPwitiV a* sulfonylbnioride' fb give compounds 
no ^j^.s^^/irepres'entea by-ibrmula 1 !:-- ,ivuo-.€je< J beWadua tfsneta* .iy^r. . ~< 
*o br.wf.qmoo )sr!' r .sjsmschssftap • o lyjibii : ns ?i ^ b.is ,!y/;'«yxc;bvii 

t • ' * bn«5 Alternatively ! a compound of formula I maV be prtpared'startibg with a 

-i ,-ri compound of. formula XI. ' • -'ns r.-.SV ^-lumm^o ^ -T^o-m 
15 .a nr>& ,.X an: bns c^c-cra ,X ocs ,K trie «vod*. bep^fcb sib ■ '■' 
; .->&i"}it:.d^i? yilrncticu .rnjv^i^Yfi ?f U X tnz ,X to. "iftdio bn : nurv'ibvf! 
: aj:v!sdi;a vl'^oitqo .•vtfSMi ij-juii^d^^/iJsrx^H ,lvin b-v-jJUadc--: \'» ! .-.ciJQO 
;.; ! < .V.£.vxoib^d 10 ^/::suo.^:^ik.N?fp^rf -oijqo ,.-i*cv»*J3ii 
o:i«n--.r4 "o imv f,rr. p -oicv.>."-o.)' ^U^"*)^^ yl OiubecOoi ■ 
f.- '.t 'joqn-.o-v o: -^b'-vpc o ni?dJ 1 X l .-.-;i 1 ^ .• V ik'-roi v - ;-,~uoq. ■r,L.:\' f, <-.; 

H (XO/ r> silV wjiuimoi c l. 

wherein X,, X r , X X z , X 3 , X 4 , X 6 , X a ., m and P 2 are as defined above. A 
s 20. irr> comppund ( of|formjjla ( XI is dissplyed, in^an hjert organic.splvent such as 
Z. E tetra^o^^ a 4tS?it e ^R^ature.f rprj} ; about -78°C to about 25,°C, Jp that 

, solutionijs added a £ strp^ Oc 
.. hexamethyldisilylazide, or lithium diisopropyl amine; followed, by, the addition of 

■«' i'i ; a P om R?Hn. d L° f f8[f? f ?.V la ^'! ^ v* > t?i svlp oj Finornrn:-- ri;iw boss^jias 
25 
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X 6 '~X 6 . 



wherein X e , )Cg. and n are as defined above, and halo is a halogen atom such 
as chloro bromo or iodo to give a compound of formula IV which is then 
5 converted to a compound of formula I as described above. 

A compound of formula I in .which R is other than hydrogen may be 
prepared starting with compounds of formulae Vila or Vllb. „ Compounds of 
formulae Vila or yi|b may be dissolved in an inert organic solvent such as 
1 0 tetrahydrofuran, dioxane, or dimethyl formamide at a temperature of about 0°C 
to about v 100°C- t To the resulting solution is added a base such as sodium 
hydride or potassium carbonate and a compound of formula XIII. 



1 R-HaTo 



15 XIII 



wherein R is as defined above except for. hydrogen and halo is a. halogen such 
as chloro or bromo. The product of this preparation is a compound of formula 
xiv. " ! ' ' " " 



20 ,'. " ' 



U-Xg.-- f X 4j , 




"•5 >. .; 1 

^Ofe". 1 ? *isqV-> 



• t . ; J J 



, ,. w ^®vf in Pv. X .V 9 X i 1 ' , ' X - ^ ^'..^'-n^'v W$ p..are„as defined above, and R is 
. '? oPt^^'y substituted' ajk^ 

25 heteroaralkyl or hydroxyalkyl. A compounds of formula XIV is then converted to 



WO 96/40679 'PCT/US96/09816 

r, 34 



a compound of formula I as described above, that contains a -C(=NH)NH 2 
moiety. 0 :r:H 1'f 'iA ^ 



Alternatively, a compound of formula XIV may be treated with an 
5 alcoholic solvent such as ethanol saturated with HCI. The resulting product is 

then treated with an alcoholic solvent such as methanol saturated with an 

.r: A >: moip p^\nt- nW- t ivw .eisodfi beniteb -.t.ew n ona a x !:- r ^nw 



* alkylamlne; hydrazine or alkoxyamine to give a compound of formula I wherein 
5 R; J R 1f ^ X^., X 3 ; X; J , X 6 , X 6 ., m and n are as defined above, X s and X~ taken 
together are =NR 5 ; R 2 and R 5 are independently hydrogen or alkyl, or when one 
10 of R 2 or R 5 is hydrogen, then the of R 2 or R 5 may be alkoxy or amino. A 
J compound of the formula I wherein X fi and X s . taken together are =NR, and R* 




* The compounds of the present invention are useful in the form of the free 
base or acid or in the form of a pharmaceutical^ acceptable salt thereof. Alt 
v forms are within the scope of the invention. 
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1 5 - *» u a compounds of formula I wherein X 5 and X 5 . taken together are =NRc 
and R5 IS R 6 0 2 C, R 6 CO or cyano may be prepared from compounds of formula I 
wherein X 5 and X 5 , taken together are =NR 5 wherein R 5 is hydrogen. For 
example, the amidine spebfes is treated with an alkyl chloroformate in an, . 
appropriate solvent such as methylene chloride or dimethyl formamide in the 
20 presence of a base such as a trialkylamine to give a compound of formula I 
{ s wherein R5 is R 6 0 2 C. Similarly, the amidine may be treated with an acylating 
1 species such as ah acyl chloride in the presence of a base such as { 

trialkylamine to give compounds of formula I wherein R s is R 6 OC. Alternatively, 
compounds wherein R 5 is cyano may be prepared by treatment of the amidine 
25 with cyanogen bromide and a trialkyl amine in an appropriate an alcoholic 

solvent. ^'^^h$(j } 

A compound of formula I wherein X 6 and X 5 . are hydrogen may be 
prepared by reduction of compounds of formulae Vila, Vllb or XIV using 
30 hydrogenation in an appjropriate^solvent such as methanol in the presence of a 
catalyst such as rhodium bnjUumina. This transformation may also be 
achieved using a hydride jeagent such as diisobutyl aluminum hydride to give 
a compound of formula I wherein X 5 and X 5 , are hydrogen. 
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Where the compound of the present invention is substituted with a basic 
moiety, acid addition salts are formed and are simply a more convenient form 
for use; and in practice, use of the salt form inherently amounts to use of the 
;,5 free base form. The acids which can be used to prepare the acid addition salts 
include preferably those which produce, when "combined 'with' the 1 free base, 
pharmaceutical^ acceptable salts; that is, salts whose anions are rion-toxic to 
the patient in pharmaceutical doses of the salts, so that the beneficial inhibitory 
effects on the activity of Factor Xa inherent in the free base are not vitiated by 
10: side effects ascribable to the anions. 5 Although pharmaceutically acceptable 
, < , --,<■• salts of said basic compounds ; are preferredrall acid i addition salts are useful 
> i - as sources of the free base form even if the particular saltf per 'se, is desired 

."••>•!;: t .only as* an- intermediate 1 product as. r for exarhpief when^Ke'laV'te loitned only 
c for purposes of purification] land identificatioh/or c when it is used as' 
.,•15, & , intermediate in preparing a pharmaceutically" acceptable salt by ion exchange 
, - procedures.) Pharmaceutically acceptable salts within the scope of the 
invention are those derived frdm the following acids: ' mlnerai acids such as 
hydrochloric acid, sulf ur'ic'acid' phosphoric acid and Vulfamic sicidT and organic 
acids such as acetic acid; citric acid, lactic acid,' tkrtari<^acid, malonic acid, 
20 methanesufonic acid, ethahesulforiic acid, benzenes ulfbnic acid, p- 1 

Joluenesulfonic acid, cyClohexylsulfamic acid, quinic acldV arid the like. The 
. ,i. v .corresponding\acld additfoff'salfe^comprlse the follbwing:' ! hydrohalides, e.g. 
• r!bydrochloride;arid hydrbbromide; r sulfate, phosphate; fiitrate; s'ulfemate. 
*n acetate, citratey lactate^ 
25 succinate, fuma?ate, ; maleate^methy)^ 
) * ! 1 '"' gentisatesv mesylates^ isethibhates an^ 

) ethanesulfonate, benzenesulfonate, p-toluenesulfonate, cyclohexyisulfamate 

and quinate, respectively, 
f; i.-i*.ir> wCi v. •)!'!< n.r:. - .ovr». ifwie : ^ '■ \o o-iy-c-w-- <• ''-j 

30 i. r i . vqni According tea furtHer f feafu^ of the 

.compounds of this Invention arepfepared'bylreacllon of The free base with the 

* appropriate acid>'by the'applicatibri'or adaptation of known methods. ' For 
example; the"''to 

* prepared- eithe'rby dissolviri^ th¥free r ba£g i^ 

, 35 c n solution* or other suitable" solvenfs cbm isolating 
> the salt by eVapbratjng'th^ ^ ln an 
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organic solvent, in which case the salt separates directly or can be obtained by 
concentration of the solution. 1Q »*•■■.• 5 n i -nnoamco am ev?r.W 
5* ir X v.' : ,.no:j 910 re s y'«\r~.\i ^ termo* me e:'f.i noiJit bs .t'bB vision. 
, • r 1 ; ;j Jhe^ompounds.iOf.thiSiinyention may. be regenerated. frorrf the acid 
r^iL h*W5^.?, a ^.-by A h e appjication .pr adaptation^ known^methodsJ^For example, 
2Bf . %^ a |?^^^nf*t)9 f ilfV-! n !^ l ^'P«l -b» regeherated:frdm their acid addition 
x=. ~.of» a ^^y^ t X e .l% e ^ l ^^^ , • an Nkaft.. e,g.,aqueous sodium bicarbonate- solution or 
d r ;.. aqueous ammonia .solution, j ^ r-„; .;, :,r h.tvr.sfnif do M-all*-, sd) 

b?''L-:;;v :.jf. •> r estd vr„ .••:!; ni 'r-.r.e' ii n.'". vo.oc't to \',,\/'»!3£ e : ii nc ?J:>.:;i!i 
tit? .0- n N-iiG.^^^^'Tl^ynSi-?* thejinvention; is [substituted with, an acidic- ! 
s ..'c; ™°tfe^f,^oi^i??ll a ^ 8 > H1 a .y^e forme.d and.arejsimply a more convenient 
1 ' 0 - o ^^^^-^^L^^itoF^? 1 ^?^ i^ 5 ^^ ' he safetormtinherently amounts to use of 
>c il:$Jt Sf 1 ^™^ 1 j!?bSS? s .yyh i ^ ca 1 be t Msedjto preparathe base addition 

' 8 ?S s o& c !- u S'e i Rrfferably.those which produce, -when, combined with the free 
f ? 5 x ^a^g^^phpj-maceutip^ll^ acceRtable, salt.s^that.-iSi.saltsi whosefcations^re non- 
r t ,°^j < ^t9 ^jl® -^^'PrPi 3 !- f? r 9 a ni? , T» i^.RtormaceiJtic_al^cJosesrof the salts; sfethat the 
,. be^efjcia^inhibitory, effects on the ( ,actiylty of. Factor. Xa inherent in the free acid 
are not vitiated by. sjde. effects ascjribapje..tp the. cations-.; Pharmaceutically 
" .. aqce^tabie 0 sa]ts. -including fpr. example, alkali- and alkaline earth metal salts, 
20 within the scope o^ bases: 
sodium ^hydride, sodium hydroxide, potassium hydroxides calcium hydroxide, 
.'c?^""™^^^^ li|hJwQ i hy^rqxid©,jnagotsium;hydroxicte; zinc hydroxide, 
a^^ia,.^^e^iani|)e. > ^^<^hy^)|KM|nKl9 i ; lysine,: argininej. ornithine, 
, n .^ dholjne,. N.N^ 

25 procaine,, ^-te pjperazine.uvc. tv c:' 

. , tris(hydroxyme.thyi)aminome hydroxide.cand the 

Metal salts of compounds of the present invention may be obtained by 
2J0 ^contact jng^a t hydride, hydroxide,, carbpnate^pr .similar reactive, compound of the 
chosen, metal jn an aqueous pr : organic solvent with ; the free acid form of the 
t , compound.. TX The aqueous ;Soly k ent y employed may bejwater or it may be a 
mixture of water with an organic solvent, .preferably an alcohol such as 
v _ # m ethanol pr ethanol, a . ketone, such as.acetone, an aliphatic, ether such as 
35 \* tetrahydrofuran, or an ester such, as ethyl ; acetate. ;t Such reactions are normally 
. . conducted at ambient temperature but, they may, if desired, be conducted with 
heating. 
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c. . r Amine salts of compounds of the present invention may be obtained by 
. contacting an amine in an aqueous or organic solvent With the free acid form of 
the compound. Suitable aqueous solvents include water and mixtures of water 
5 with alcohols such as methanol or ethanol, ethers such as tetrahydrofuran, 
nitriles such as acetonitrile, or ketones such as acetone. Amino acid salts may 
be similarly prepared. 

- The base addition salts of the compounds^ of this invention can be 
10 regenerated from the salts by the application or adaptation of known meihods. 
For example, parent compounds of the invention can be regenerated from their 
. base: addition salts by treatment with an r acid, e.g. hydrochloric acid. 

Salt forms according to invention also include compounds having a 
15 quarternarized nitrogen. The quarternarized salts are formed by methods such 
. as by alkylation of a sp* or sp^ hybridized nitrogen in the compounds. 

..?■ As will be self-evident to those skilled in the art, r some*"6f the compounds 
of this invention do not form stable salts: However; acid addition salts are most 
20 likely to be formed by compounds of* this invention having a nitrogen- ' ' 

containing heteroaryl group and/or wherein the compounds contain an amino 
group as a substituent. Preferable acid addition salts of the compounds of the 

25 As well as being useful in themselves as active compounds, salts of 

compounds of the invention are useful for the purpo^es%f-^ of the 

; • sfoccompounds^ solubility 9ifMrences ^between 

fio: ■ i the salts'; and* the parenFcbmp by 
\u r» u:techniques;well known to those 1 skiilecl in tHe art. * benr,£ 

30* I*V:V?;. ui r.oik.- 03 srll ( os;siqmn3 i rv>nibfcr -n! .nonwn t- 3:* ,p t.8) OS 

o c.o-' J nor Cdmpdunds of tKe presenPinvention may 'contain asymmetric centers. 
:TheseCasym?hetHc^c^ be^H^itKertfie R or S 

? -«1 configuration: It will aliso be apparent to? th&se^ skilled in r the' art thaFcertain 
^ : : ^ cbmpounds of Icfrfh 

35 'Mr lsomers T lnclude the cis'iahd tra^ ffie : Inverttion having 

t f alkenyrdr'diazen^l^ 

,</^n individual' geoh^Hcal^isomers^ria ster^isoffiers f arfa mixtures thereof. 
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■ r-onir^oj er ^Such;jsomerSfCan- be separated from .their mixturesrby the application or 
>g vol r'or^^P^iPn.Jpf known; m and 
-.-a icy, V;, > 9 reciystalHzatipn te 

n 5 i c appropriate isomers ^pfi their intermediates, .for example by the application or 
v ,,. p adaptation of. methods^ e& pirua g.9iniin 

.bQ'.sqsiq yiiGiinMa sd 
The starting materials and intermediates are prepared by the application 
f . ; or adaptation of known jTiethpdSi;forcexample: methods as described in the 
b : 1 ^rn fi^flPfl5^ equivalents, sieneg, « 0:. 

r9 r ovf oyfs>snege^ ed hbo noiinevni Qfii fo dbnuocffwj tndisq ,»!qmsx& io ■; 

bjos olbSiPWfif n*py®Qtteni!?. further k exemplified but not limited by the 
following examples which illustrate the preparation of the compounds 
, ^ , according to noifnevni r,t pMiMoooa er^o* 

r(-; -lSc!tc-*-i yd berrool o<£ eJtee -beshBrnensup onT .fteqovin besrii-Tieneup ?l 
c: , .fjo40 ^P'JlMQtea.C magnejic^resoriance spectra (NMR) the chemical shifts 
are expressed in ppm relative to tetramethylsilane. Abbreviations have the 
z-,:r,i: v -v jollo^ing significance: s=singlet;ed=doublet; t=triplet;.ni=multiplet; dd=doublet 
, P ;i e . ;£S of,doubJets^ddd=dpu doublets of doubletsr^doublet of triplets, 
20 b=broad,^ o; yis;vi J 

- v ; .tf. . !Jb :f^jno'i abnuocn" > nteieriv, fcAhn* 'V^v l-s^CNflierf^riirHMf »'oc 

NaDhthalener2>sulfonic acid (1^3>raminoimin omethynbenzvn^2>oxoDvrrQlidin- 
3-(SWI)amide trifluoroacetate. 

?.?-,:-:L-a ^bnioqmoo evuoe 3& ';3''!^m9rfl oi lutesu Qn<\ J as lisw aA .-^ 
•vtt :o A : ^Pp'^SPtHj-QBn^ 0 «* ic v hjlseu si& noitnovrl e?i* lo ebr noq 
r . ^ Bog L L 7 ^sp r pBnJ15 c g, ^jB^tmmpOasfdissoJyed^ 50;mL of ^THFv and cooled to 
j ? : t , ., -10£C;^ and 
stirred for 5 minutes. ; To the solution is-added dropwisejsobutyl chloroformate 
30 (6.3 g, 46.4 mmol). After the addition is completed, the solution is stirred fori 
- - , ^ minujte.jthen filtered thraugh^a p^ad of Ceiite.cljie. collected solution is cooled to 
^lO^C^Jftthe^ solution is;added ; ^ 

, >6L e ^?i??!3S^.%(r n ri?9 J3R??- P^W^S^it Th^s^-WOT Is .stlrred for 2,mlnutes.o'Jhe 
„ solution js poured into, a separator funnel and dilutedvwith.800,mL ofcEtOAc. 
r , 35 j r The x>rganic layers, washed with ,water e and saturated NaCI. ^The organic layer 
A1 is dried over MgS0 4r filtered and, concentrated., The resulting residue is added 
> to t a solutk>n ; of oxalyl, chloride, ([30 mL of a 2, M solution In $H 2 Cy 60 mmol), 
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and methyl sulfoxide (7.25 g, 92.8 mmol) in 250 mL of CH 2 CI 2 at -78°C. The 
reaction mixture is stirred at -78°C for 40 minutes, then triethylamine (14 g, 140 
mmol) is added. The reaction mixture is stirred at -78°C for 1 hour and then is 
stirred at room temperature for 30 minutes. The solution is poured into 200 mL 
5 of a 20% citric acid/water solution.* The resulting mixture is poured into a 
separatory funnel, and the layers are separated. v The organic layer, is washed 
with water and saturated NaCI. The organic layer is dried oyer MgS0 4 , filtered 
and concentrated.. The residue is purified, by.column chromatography eluting 
wl 5',a gradient of lb% o EtpAc^exan(BS to.SO^ EtpAc/hexanes., The product 
10 aldehyde (12 g, 39 mmol) is obtained as an, oil., rf rp v : u 

1 H (CDCI,, 300. ^^^ : e^is,1^l^{m,4H), 5.42 (bs, 1H), 5.16 (s, 
2H),'4.62 (in, 2H),405 (ddd, 2H), 1.40 (s, 9H)" 0 ' : -; ... ! ., 

B, ri-f3-CvaPObenZVl) : 2-OXOpyrrolidin-3-fS).vpnflrh a mic aniri te/f-butvl gstPr 
15 To a solution of Boc-L-Asp(H)-,qBn (1 3.5, g, 44 mmol) dissolved In 75 mL of 
methanol is added m-cyanobenzylamine hydrochloride (7.4 g, 44 mmol) and 
triethylarnine (4.7 g, 46 mmof). u The solujtfon if stirredjor 30 rmnutes,. After this 
time, a solution of sodium ; cyanpborohydride (3 g, 48.4_mmol) and zinc chloride 
(3.3 1 g, 24.2 mmol) in i 3Q mX'of^eOH is added.; The, mixture, is stirred for an 
20 additional 2 hours. Mer thiSjtime. 20 : mLipf ;t.N f NaOH and 100 mL of water is 
added, and the resulting .mixture is concentrated. The residue is treated with 
^ 1 00 mL pf water .an^.80Q_mL,^f fc Etpito. r The solution is'filtered. through a pad of 
. n c fi![ e ^-P i 9r ur ,H.!";Bt a ?fBar%t^,fu|icjf|.-aqd. the layers, are, separated.v The 
...^ganic ifyeV : js .wasted^wJfooJ N, Hgl,, 10% fj^Q a and saturated; NaCI. The 
25 ..organic layer is dried oyer MgS0 4t filtered ; and concentrated!; The residue is 
q flPu^fff; by, column^gh rom atpgraphy eluting , with .a - gradient, of, 20% < t a 

^^^^fP^olW^^P'a *° 9'ye the.tjtle. compound (9,1 g,> 29 mmol) 

.: ,.:.?!..%#,^-«?, , fi.j 3 tnotoM slfAnnqa •'*'.-> . iV,o r HC 

'H NMR (CDCI 3 . 300 MHz) -.,5, 7.55 (m, 4H), ; 5,i18 t; (bs !; 1H) K 4,47 (AB, 2H). 4.18 
30- ,(dd. : 1H), 3.21 (m, 2H.), 2,6p (m.r1H), 1.88 (m; 1H), 1.42 (s, 9H)? v.i/ , ■;. 

■ {■; ,t) :? * ;'Hc r.-.; :.>'.. :H." :r • H f ,b % -U.d • m " '.:) 

0, 3-(3-(S)-Amino-2-oxoDvrrolidin-1^vlmethynben zonitrile hvrirochloririfl 
> To~a solution . oJ.[1r(3-cyanpbenzyl)-2-pxo tert- 
butyi ester^gj g.^g mmQl). in 15p r mL ofiEtQAc at,0°C is bubbled HCI gas for 
35 10 minutes. After this time, the solution is stirred for 4 hours. The solution. Is 
then concentrated to give the title compound (7.3 g, 29 mmol) as a . white solid. 
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" 3 H- NMR (DMSO-d 6 , 300 MHi) r 8 8J1"(bsf3H)) f&itfMyj&M. 2H). 4.58 
Af ' f (AB72Hjj-4:i3 (m, IHj. 2^44 ^H)^^^^ 

5 c / ' Vi}amlcie^ i &hk< mQnhwe^ ecll .noijiroe 191* woes cviiia «vus «u ■: 
^3-(S);Ani.n^^^ (0 4g 
* ,,:s • c 1 -6 mmol) to suspended1»^ C% h W^nTA 

■ -lui-. * thethylamihe' (OA&'g, 4:13 »)*'fo|jo^d^ iSap&^YuffoS^chlorlde 
Kr.oo^ (0Mg/l#mm6l?.W 

10 The solution is washed' with ¥tf R'C?,' 10% ftaJfebfanS saturated Na|CI The 
' of •'- ^oVgaTMVlayer fffrjft §K£r -^feo\.%&&&H w ^^ea¥^c£ > ! T$ residue is 

triturated with ether to give tne°title compound '(&Jl6 { g, 1 .'ft mmol/ as a solid. 

n H NMR (DMSO-d 6 , 300 MHz) 8 8.56 (d, 1H), 8.32 (d. 1H). 8.20 (m, 3H), 8.09 
^1^*1^ 

' 1 5i f 3.05! (mT2HK i 2.62 r (rn] 1 fOf^^^HJqgA-J.oo^ to *v »!hmw. p c ! <? . 
7l -j. ,e. i-.T) sbi io;rioo-.byi< ifiim&iy.\nsGonj3-,.j-m bsb?.;., *. !cm$n;-2m 

■ ^1' 6*oPvrroHdiri.3 -,Sl-^ n ^ »° "0<*'s? 6 ,-n : 

n- • Naphthalehe-^sfllfonic^acid 1 [i-(3-cyanbb^ 
i -20 w '<o.4» gT-1 .13 mmol)' i S vdfss3lved In 50%l«6f etKanol: The lo 1 lutiof is* cooled to 
•Wv- - 0-C ahd HC^ 

'•' s ' ;i Is i^bv§d- 4 afta'tHS ! K&&idri fetid^^'Ste^a/rob^ temperature foV 6 hours 
* ; AfteKtKis time^the'solution 18%c»c£BNr^S^ i lllS? ^stciue^&^to^yiFin 50 mL 
! ' ' 'of methahol.2 The solution is'cbbled to' 6°C !i andlmmonia'gas; is DuDoled 
"25^ ! through the sdlutfoWfdrlO mlfruYes. ^t^reaction^iicture iVstirrelf for 24 hours. 

After 8Yis time/ the?sol^ 
n 0 HP'LC- elutW§^h 'a'gradient of i 0&dHjCN7Hj!o*{6?1 % Or A) to^60% ' 

CH 3 CN/H z O (0.1% TFA). The appropriate fractions ar4 iyopfiilized'tb give the 
* * ! ' title l bdmpound (0.33 gro:61 Wmolj as a #olid. ^ M 00f: >* J00) rm 1 H 
30 'H NMR ^(DMSO-dS, 300 MRz)-' 8 9l30 (bs, 2H), 9114 (bsj2H), 8.50 (s;-'1 H), 8.28 
(d, 1H). 8.13 (m. 3H), 8.04 (d, 1H), 7.91 (d, 1H), 7.80 (m, 3H), 7.62 (d, 2H), 4.42 
.^(AB?2H)r4-1^^ 

n ^'[M^]^42X-'-£i^^&l'lahll^ 0 e4'l6ulat^^ 1.5 toe of "V^Cf: F C=51.15%, 
" itso H=4.'65%rN=9.9'4%r fbuhd^C==510l6% l H=4:i9%? : N=9.6?%V / • ' ci 

35 / : - ■• " r. ? t! n^'ih/lo. ; < ;> : ;:'■!) it'tA .«ife:y»v»» 

EXAMPLE 2 ;;v ' ' : " ■ ' ' ' r ,,: •-•q~K-- i • .'»» •• jv.{.< o' >.--u y*»o. v .. ce: .* 
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Dibepzpfurart-2-sulf onlc acid (1-t3- ( aminoiminomethynbflnzvl1-5-oxnpyrrnliriin- 
3-vl)amide trifluoroacetatP. 

A. Boc-AsDfQBnVH. 

5 The, title compound is prepared as in EXAMPLE 1, Part A, using Boc-Asp(OBn)- 
. OH in place of Boc-L-Asp-OBn. 
'H NMR (CDCI 3 , 300 MHz) 5 9.67 (s, 1H), 7.32 (m, 5H), 5.60 (bs, 1H), 5.12 
(AB, 2H), 4.40.(m.;1H). 3.94 (AB, 1H), 3.72 (AB, 1H), 1.41 (s, 9H). 

- - . . =..-. ):. ,- •. ri t <-J x -•: ' ■ "' y - r - '• 

10 ; , , B. ri-f3-Cvanobengyn-5-oxopyr rolidin.3-yl]carbamic acid /erf-butyl ester: 
.( The title, compound .is prepared as in EXAMPLE 1, Part B using Bbc-Asp(OBn)- 
... H in place of Boc-Asp(H)-OBn. • ,. : : 0 • . ' 'f •• : . ; 
- H 1 N M F (PPCI 3j 30Q MHz) > 5 , 7.65 (d, 1H), 7.61 (s;-1H), 7.52 (m,2H), 4.82 (bs, 
. 1H), 4,5! (s, 2H) V 4.22 (m,1H), 3.53 (q. 1H),- 3.16 (ddi lH), 2.83 (AB, 1 H), 2.33 
15 .(AB, 1H), 1.40 (S, 9H). 3 r W -HO ;0' - ~.f-\'^.-r- f - --.^i,-;* - W f : 

C. 3-(3-Amino-5-oxonvrrnlidin-1 -ylmfl thvnbenznnitrile hydrochloride 
The title compound is prepared as in EXAMPLE' 1 , Part C using [1-(3- 
, cyanpbenzyl)-5-oxopyrrolidiri-3-yl]carbamic acid ferf-'butyl ester in place of 
20 ^[1-(3-cyanobenzyl)-2-Oxopyrrolidih-3-(S)-yl]carbamic acid te/f-butyl ester, 
-f , H.N.MR:(PMSOrd e i:300 MHz) 5 8.5 (bs,'3H), 7.72 (m, 2^, 7.61 (m,-1H), 7.55 
(m, 1H), 4.46 (AB, 2H); 3.89=(m, 1H), 3.57 (q, 1 H); 3730 (dd) 1H), 2 78 (AB, 1H), 
2.42 (AB, 1H). 

o -iJ-ltW-.Xv 

25 D. Dibenzofuran-2-sulfonic acid,f1 ^3-evari6b6h2viy^-oxopvrrblirlin.h- 
yl]amide. ..&j£iS^so^i?itf ^misi^-!. p .5 

The title compound is prepared from 3-(3-amino-5-oxopyrrolidin-1- 

• j; : y!m§thyJ)benzojoM 2- 

idibenzqf uransulfonyl chloride- in place of 2-haphfhalene ( sulfbriyl' chloride. The 

30 crude product, is purjfied by column'chrom^tography in a gradient of CH 2 CI 2 to 

r-. :5%.MeOH/CH 2 CI 2 . h . ! ; G~ 8 ':■ !f.I C-. ?. ...L-CIW) ' ' luVA H' 

. k 1 H;NMR (CDCI3, 300. MHz) 5 8.45 (d, 1H); 7l91 (m, 2H), 7.61 (m, 2H)f 7.58 (d, 
1H), 7.44 (m, 5H), 5.55 (m. 1H), 4.42 (AB, 2H), 4.09 (my 1 H), : 3.50 (tid, 1 H), 3.21 
(dd, 1H), 2.62 (dd. 1H), 2.29 (dd. 1H). 

35; • : oj.vttiiau- & w «*£ a-olfe-n^- . -liwiiiD * . -J...h uJ/i ; ,.• ■•k::>Vus-:-M}.»^: :, ■■ 

E. Dibenzofuran-2-sulfonlc acid (1-f3-fcmlhoimlh£ ^ 
oxoDvrrolidin-3-yl)amide triflu oroacetate. 
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•o-.-.-iv.v H ^ r .9P e, k s . lj| ( ide g. a .s 's bubbled thfough a solution bf r dibenzbfuran-2-sulfonic 
acid [l-fS-cyanobenzyO-S-oxopyrrolidin-a-yOamide^O.'^g^O.gg mmol) in 
10 mL of 10:1 pyridine/triethylamine. After stirring the pale green solution for a 
period of 18 hours, the reaction mixture is concentrated' )ri>vacu$ -The residue 
r 6- .. 5 \ Js fluted in . EtOAc and 0.5 N .HGI solution-rThe iayers r afe^separatea and the 
organic phase Is washed with saturated NaCKVThe- organ Rflayel ! is"dried over 
. .(i?nhj^us MgSp 4 r./ltter^cl;and concentrated ftf give cKrdTthloam'ide. To a 
solution of thioamide in. 20 mL of acetone is added,methyl ! iodide (2'mL, 32 
mmol). The resulting mixture is heated at reflux for 1 hour, allowed to cool to 
%U !92PJ^]g&to!&^ to provide'tlie 4 crude thioimidate 

,'nt Ar.zhtydjpj0l(ipa .Jp.a soJution,ofJhioimidate hydroiodideMnWmli'orMeOH is 

added ammonium acetate (0.3 g, 3.89 mmol)- .The resultihg^mixture^is heated 
Ui- a t ("eflu? for -3,5 hours,'- allowed to, cool toTOom tempera^ in 
U:2 .{Hr^°:*9.provid^the;cmde,8m crude product fs'purified by BP- 

15 HPLC eluting in a gradient of 1 0% CH 3 CN/H 2 0 (0.1% TFA)' to'. 60%^ CH 3 CKi/H 2 0 
(0.1% TFA) and the appropriate product fractions are lyophilized to provide the 
^@S£S!g£l(&2i g.rp.36 mmpi) as *.}Wtoisdkk&i;pJ!?.td?-h£ _£.> 

Wf, (9M5%d,. 300 > MHz)<8 9,29,(5, 4H), 8.64 (s, 1H),re.24-(d! 1H), 8.13 (d, 
, . 2H), 7.84 (d,JH),«S0 (m: 6H),"4.39 (AB, 2H);3.91'(m,VlH), 3.41 

20 -sr8^Stf)'.lr < » l^m-.>M*l<Qr>Mi 2..13 v (dd,v1H)i!^AB-MS?[M#fl*i4e3. / - ; 

Elemental analysis calculated with 2.3 mole of H 2 Or' 0^50^56%, H=4.'51%, 
•. ; .6, N-9,06%; found p=50,49 i %,.H=3,66%,(N=:8.61%:!:i .i • \! ,<Y> I ,n ,. 

(Hr s: 

EXAMPLE 3 

25 - TQl^ene-4-sujfon^ 

(S)-vllamide triifluoroa rotate ,.^XfiUV 
r-roelkovo'.s/o-^ . r-.rnF bi-r. r- :;v bnaqetv r-.i j'jqc»v>o rA'H --n"T 
A. Toluene-4-SUlfonic-acid ri-f3.cvannhPn7 v lV2-oxorivrrolidihi3^^.yn arniHn 
, The title compound is, prepared as jn EXAMPLES , ; PartD using toluene 
30 ■..!-; sulfonyjjchloridejn place of ; 2-naphthaJene chlbridei oiq ,<buv r . 

'H NMR (DMSO-d 6 , 300 MHz) d 8.08 (d, 1H), 7.78 (m>3H);t7:62(s r 1H), 7.51 
.>•• (d/2 1 H),,7;.33.(d.2H), 4.40;(AB;i2H), 4.05 (m, ,1H), 3:05 (nv2H), 2.36 (si' 3H), 
• P. : .' <' W^™' .?H).! l 1.57;,(m, : 1H).v> r: .'. .(Hi -) ./-to ,m) ,H- 

..'■ir ,bbj <?"■;.::: ,(S r sc.? ,(>'; ol. • 
35 B. Toluene-4-SUlfonic acid f1-r3-raminQiminnmftth y nben2yl|.g.r>xoDvrroliriin-a. 

^ s l'Yj)amj.de tr jf luoroageta tg. - , : ninoti •-R^tes^Q... :• 
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The title compound is prepared as in EXAMPLE 1, Part E using toluene-4- 
sulfonic acid [1-[3-(cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl]amide as the starting 
material. f — H 

1 H NMR (DMSO-d 6 | 300 MHz) d 9.27 (bs, 2H), 9.10 (bs, 2H), 8.03 (d, 1H) t 
5 7.79 (d, 2H), 7.68 (m, 1H), 7.59 (m, 4H), 7.40 (d; 2H)', 4.44 (AB; 2H), 4.12 (m, 
1H); 3.08 (m, 1H), 2.38 (s, 3H). 2.04 (m, 1H), 1.58, (m,1H). FAB MS, 
[M+H]+=355. r Elemental analysis calculated with 1.25 mole of H 2 0: C=48.23%, 
H=4.59%, N=10.39%, found C=48.15%, H=4.59%, N=10.39%. 

10 EXAMPLE 4 : ! ^ : L-., ^ - 

a^-DihYdrQ-IH-isoquinoline^sulfonlc acid7l-f3-faminoiminomethyl)benzyl]- 
2-oxopvrro)idin-3-(S)-vl)amide trifluoroacetate. 

A: 3:4^Dihvdro>1 H-is6auih6line^2>sulf6nic aci d ri-f3-cv f anobenzvn-2- 

15 j ;QXQpyrrolidin-3^S)'ylIamide? fw: r • ° ; jX 

; A;1 M solution 6i sulfuryl chloride (14:1 mL, 14.1 mmol) In GH 2 CI 2 1s cooled to 
0°C; To the solution is added triethylarriine (0.71 g, 7.1 mmoiy dropwise. 
1 ,2,3,4-Tetrahydroisoquinoline (0.94 g, 7.1 mmol) is then added dropwise. The 
[ ice bath is removed and the solution is stirred for 2 hours. The solution is 
20 lt diluted; with CH 2 CI 2 and poured into an ice bath. The layers are separated: 
The organic layer is washed with 1 N HCI and saturated NaGli The organic 
layer is dried over MgSO^ filtered and concentrated: to the crude residue 
1 dissolved^ 1 0 mL of CH 2 GI 2 is ridded 3-(3^S)-ami^ - 

- ylmethyl)beriz6nK^ (d.% g; 2 f mmoiy. b f rfetKylaminie^bU g, 4 
25 mmol) is added andihe^mi^ureMsVtirrecl for^16 hbDrs? c f HVreSctibrf mixture is 

:■ *r.X diluted with Et^ H6i, { i 0 s /* Na^CO^^ NaCI. 

The^resicJue f is pttffie^ gradient of 

10% EtOAc/CH 2 CI 2 to 15% EtOAc/CH 2 CI 2 to give the title compound (0.15 g , 
0.36 mmol) as a solid. ^y'ra^O^ ^ .. 3 

30 i NMR (CDei 5 *30O:MHz) 8 7.62 (nv1H); 7.62 (s/lHj^.SS" (d, 2H), 7.18 (m, 
4H), 7C09 (m; 2H); S:10 J (Bs?"iHj; 4V46 (AB; 2H)j4.08 p, TH), 3.65 (m^H), 3.22 

- (m, 2Hj l ^3.62 (m?^H)r : 2.6f (mi'1 H); 2*ob (rri; 1 H). FAB MS; {M^H] V =41 1 . 

- 9v B a *- P ihytirfrl fl-isoquft^ (i-lft; 0Y) :bfX " ;0 

35 (aminbiminbmethylVbenzv 

The^title^cbmpbuncJ Is prepared ak described^ using 

•■ ?-sr\ik'.<-~i l - tc Jm c\ f;i ivso^-jrwija si l.-uo.-j ^ni .bile- 3 a& "^niir/^y^ i 
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( 3 . 4 "^ h y dro * 1 4*' s 9q u ' n P'ine-2-sulfonic i acid [1->(3-cyangbenzyl)i2* V 
f, , » o, .px9Pyrrolidin-3-(S)-yl]amide. as the starting : materiai: ; j bi c !nof- m 

'H NMR (DMSO-d a , 300 MHz) S 9.29 (bs, 2H)* 9.13 (bs, 2H), 7.86 (d, 1H), 7.66 
: H ' - (H; 2H)i 7.52 (m. -2H),; 7i1A(m;i4H)^ 4 .^(ABr2H)/.4.33 (AB, 2H)>4.12 (m, 1 H), 
-5 r .^4^a?,/2HK.5.1.|? t (rn^W..iM#r2«)i 2.30, (n) ? .1H)M.77^(fnj.1 H). V FAB-MS, 

(ty+M]*^ 42 ?-;, lEIemental analysis,calcu!ated with 2 mole of H 2 Of: C=47.83%, 
r.: Hf^24%,_N^12^ H=4.88%, •Nil f 163%. >: ' • 

EXAMPLE 5 

10 3'-MethQxy-biphenvl-4-sulfonic acid n-r3-raminni m lnomflthyl)peri2vl].p- ~ 

A. 3'-Methoxv-hiDh6nvl-4.hrf>mirifl 

-JSfvfSR^!??-?- iM< fljKl.?-7::?ff>o!)js r dissp,^eo^ in 40 m(i ; qf jTHF and cooled to 
15 -78°6. "Yothe solution is added dropwlsg, a 2.5.M spXutignLOj.n-butyllithiumrin 
; ^!T»<1?-7.mmp|). r After40 minutes,- a- solution iof zinc chloride (20 

.'i m l7>i1 9 ^ !7} mo ') > ln ether, is- added I and, the cooling bath Js removed.OThe 
2i- !*SSH9P .™MMEfc is stirred ,at room temperature .for^ hours: Atter this time, a 
i i o JffilKflPlW ^^^o^Pfel^fn® 9.^19:6 mmol):and ed(Ph3P)4 (1.1 g, 1 
20 is m fS§0jin 1Q-mL gfi7HF,^£l^^Q.^r^c»ion.-jna^TKi» solution is stirred 2 
r.c-- hpMre. poured into 100 mUof, water and extracted with EtOAc;<The organic 
9 . t t ME jayer. is.washed with water^and.saturated NaCI. ;G The organic layer is dried over 

r -rli&§9tqt$^^ is purified by column 

(- . c ^l^^PflraRhy- e'HfinSf^^ra. CJkplafte^nes.tp .20% J5.H 2 Gli^exanes to 

^i.-give.^e^ftjecompp^nd (1,5 g, 5.7 t mmol) as .a&o.lid.-^ lf , bDi ; ? :; 0( nn 
1 D& i? P e Mi (CPPIa. 300 MHz) -d ,7,5,5,(0. 2H), j 7-43,(m < ;2H),:7.32 (m ; AH), 7.12 (m, 
ic v .ch-^Oj 7.07 .(m,,-1|iK,6.jB7jdd J ,1l^) j} 3.79,(5, 3H). ; FAB;MS f [M+H] + =262,| r 

B. 3'-Methoxv-biDhenvl-4-sulfonyl chlorirte b : . f . ft£} ..^^.^ 

30 f 'l M 5thoxy : biphenyJ^brpmide (,1.5 g } 5.;7 mmpl);|s dissolved in 20,mL of THF 
t . and cooJed r to -78°Q. jjo the jolutipn ls-added.a)2.5 M solutionrof 

n-^tyilj^iu^Jn^pHF (2.3 mL, 5.7~mmpl). ri The reaction.mixture is^stirred for 15 
minutes and then is transferred via cannula to a solution of condensed sulfur 
dioxide gas (10 mL) in ^O^L o^ethpr ^^^e^sojutjorjjji. stirred for 30 

3 ?f f. ," m8 PH!£ s .« fl'ggffj i 0 ^l^P.,S^ t }' e ^ e ^F^^. ft en PPnpentrf'te.d In vacuo. 

biarylsulfinate as a solid. The solid is suspended in 15 mL of hexanes and 
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cooled to 0°C. To the suspension Is added a 1 M solution of sulfuryl chloride 
(4.2 mL, 4.2 mmol) in CH 2 CI 2 . After 1 hour at 0°C, the resulting solution is 
concentrated. The residue Is triturated with hexanes to give the title compound 
(0.6 g; 2.25 mmol j as a solid! : ^ - 
5* FAB MS, [M+H]*=267. ' 1 V ''/ 

C. S'-MethoxvbiDhenvl^sijIfbnic acid [ i-3-fcvanol3enzvi)-2>oxoDvrrolidin-3- 

The title compound is prepared as described in EXAMPLE 1, Part D using 
10 - 3 -meth'oxybiphenyl-4-sulf6nyl chloride in place of 2-naphttiale'ne sulfonyl 
chloride; ■'" = • - ri ; ■'• '"• •-■ 

1 H NMR (CDCI 3 , 300 MHz) 8 7.95 (d, 1H), 7.72 (m, 2H), 7.52 (m, 1H), 7.40 (m, 
5H), 7.16 (d, 1H), 7.10 (d, 1H), 6.95 (d,1H), 5.33 (bs, 1H), 4:43 ; '(AB, 2H), 3.88 (s, 
3H), 3.81 (m; 1H), i 3:24 (m[ 2H), 2.64 (m, 1H) 2.07 (mj 1H)f - : } 

D. 3'-MethoxvbiDhenvl-4-sulfonic ac id 1 1-f3-/amlnoiminomethvl)benzyl]-2- 
' ' oxoDvrrblidin-3-(SVyl)amide trif lubroacetate: j 1 ~ u ' ° ' 

The title compound is prepared as described in EXAMPLE 1, Pah E using 

• 3'^ethO)^^i^rtyl-4-'injlf^b' v «u3|d' '[1 ^c^'noMr^yO-^oira^rroH^in^-tS)- 
20 " yl]am ide as i the starling i mateflal. ' J ' '' v c 

1 H NMR (DMSO-d e , 300 MHz) 5 9.30 (bs, 2H), 9.05 (bs, ; 2H); 8.2p,(d, 1H), 7.90 

• (m, 4H), t -r.71 '(ni, 2&)?7:&'tm. ^VStffp, fm^ptyQty^ 1H), 

' ; 4.43 (AB, 2H), 4.1 8 ! (m, "l H); 3.82 js; 3H)^3.12 (m. 1H)l 2. 05 jm, ) H )l 1 .62 (m, 
1H). FAB MS, tM+Hf^^'EiemeMalan^^ mole of H z O: 

25 C=53.1 1%, H=4.79%, N=9.18%, found C=53.31%. H=4.51%, N=9.15%. 

EXAMPLE 6 • ''' 7 '- Q '- '* iy ' "• "Xn-BL-i :tLi- L:^i>i\'' Y, : ^- >^. 

-NaDht'ha» ene-t4'ulf6nlc'aci9'(1^ 

- '3-(S)-y(}amide v trifluoroacet3te, v 

2Q .!.«;'." j^.n . •"'•!?■ 9f'.' fcS !?b!.'ii5i!v 

A. Naphthalene- 1 -sulfonic acid ri-f3-cyanobenzylV2-oxopvrrolidin-3-fR)- 
" yl]amide. 4 
: '" f H^e4itle' , cbm / pound Is 'prepared as described in EXAMPLE V, Part Djjsing 1- 
naphthalene sulfonyl chloride In place of ^naphthalene sulfonyl chloride. 
35 1 H NMR (CDCIj, 300 MHz) 8 8.67 (€\H)'!$-2B & W.^»W*Ki. i 7.96 < {d, 
1H), 7.67 (m, 2H), 7.55 (m, 2H), 7.38 (m, 2H), 7.19 (s, 1H), 5.52 (bs, 1H), 4.37 
(AB, 2H), 3.75 (m, 1H), 3.14 (m, 2H), 2.40 (m, 1H), 1.97 (m, 1H ) ,Vi/ A ' 



WO 96/40679 



PCTAJS96/09816 



ji-. i .-.i.,v!L»g In rai:^ - c- f\« ! c >sbbft f>' noianeqaus ecU :jT .O'O.oi ba'cct; 
... , BL Naphthajene-| : stjlfQnic aniri M.fa-(aminnimin o methynben7 V l].p .> 

nr ^ fl^QCaMfe trifluoroacfit^,T Jf ,, ar .T s s Mtnsw., 

The title compound is prepared as described in EXAMPLES r Part E using 

5 naphthalene-1 -sulfonic acid [1-(3-cyanoben2yl)-2-oxppyrrplidinx3r(S)-yl]amide 
as the starting material. 

(dM H)i 8.32(d, 1 H), 8.22 (8; 1 H); 8.09 (d, 1 H), 7.64 (m, .5H), t £50 (m, 3H), 4.40 
r-r, 3 .j (*?S?fty 4.1^.<m,1H) f| 3.07,(m,..1H) l ^(m, ^JH), 1,53^^^FAiB MS, 

H=4.54%, N=i0.10%, found C=52.20%, H=4.17%, N=9.73%. 3b noin.- 

'>4\V ;H» m) SSA .(H? .(;•') S N .• ' ir b) 5G T « (si 'fv! r Ct- iDOCO H.V.l-'. H ! 

>3 .<HP$W?HiT(Hi .£d) e2.e ,^:r.b' * ,(H« u) oi a (h-r .w Br a ,;He 

5-Pvrid-2-ylthiophene-g-sulfonic acid fl-r3-faminoiminQmeth v i^pn ?V fi.9. 

15 QXODwrolidin-3-VSVviVamide 'trifluoroanfttatfi fl > 

' A". 5 : Pvrid : 2-vlthionhe"ne-2^sulfonte 

(Sl-yllarrnde^ qM/v X g n; berihoeeb so bt.-ieq&i^ n irr jr^noo bin e<i i 



20 "5-pyrid-2-ylthiophene-2-suifonyl chloridejn ^lace of ^^naphthalene sulfonyl 

, fjfrfy&Ptm .sd> eo p .-ri ,ad. ce.9 8 oos , 6 b-oaM0* .t/wh' 

r hftftf ^^ffH^^^ Pel'? 8 ^ 1H),7,69 (m, 1H), 7.58 (m, 
. ■ r 7 :?? ft 5 H fc?-46.(m; |H^7.20 (m,£H). 5.4 3 (bs, f 1 ^)^4 : 42 1 (AB, ,2H). 3.98 

' • A ^mMb^^ftB^f?- 1 ,! H^-.H -M] ,8W O/p .(M 

25 c.- a .? .c--: ; •ds-'a.M.-.-H , " :i. 5.2=0 bnu-l > B 6f.f - .or-rT l^-H ,o-; tr.£5-0 rA; 
B. 5-Pvrid-2-vlthiophene-2-sulfonic acid {1-r3.faminnimi nomethvnhPn7yl].9- 

oxoDvrrolidin-3-fSVvl)amidQ trifluoroacetatQ. g p mA . <g 

The title compound is prepared as described, in EXAMPLE .1 .. Part.E usinq 
5-pyrid-2-ylthi6phene-2-sulfonic acid I1-(3-cyanpbenzyJ)-2TOxopyrrolidin-3-(S)- 
30 yljamide as the starting material. ■ M . 

NMR (DMSO-d 6t 300 MHz) 8,9.32 (bs, 2H)„9.13 (bs, 2H)„8.56 (d, 1H), 8.49 
(d; 1H); 8.04 (dri H)f 7.89 (m, 3H) f 7.58 (m f 4H), 7.38 1 (m. 1H) V ^(^B, 2H), 
4.23 (m, 1H), 3.16 (rn, 2H) f 2.16 (m, 1H), 1.70 (m, 1H). FAB l^^[M+Hr=456. 
" Eleririental analysis calculated: C=43.93% t H=3.39%,,N=10.24%, found 
35 0=44.04%, H=3.43%„N=1 0.26%. ' , - , , \. , v /. .. 
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PiPhenyl-4-SUlfonic acid n-r3-faminolmlnnm ethvnbenzvl]-2-oxoDvrroliriin.3- 
(S)-vDamide trifluomanRtatP ' 

A. Piphenyl-4-sulfonic acid ri-f3-nyah oben2vn-2.oxobvrr6lidin-3WS>-vl]amidfi 
5 The title compound is prepared as described in EXAMPLE 1 , Part D using 
biphenyl-4-sulfonyl chloride in place of 2-naphthalene sulfonyl chloride. 
'H NMR (CDCI 3 , 300 MHz) 6 8.14 (s, 1H), 7.95 (d, 1H)/7.82 (d, 1H), 7.64 (m, 
5H), 7.47 (mr6H); 5:42 (bs.1H), 4.42 (AB, 2H), 3.82 (m, 1H), 3.22 (m, 1H). 2.62 
■ ' (m. 1H),2.13 (m; 1H). ' ^ v ; of • • - > '•••»-' ; 

0 <.-.." v.'-'- . ;•<- c- .'. .•'•«.■ , n. •.. 

- - " B - Biphenyl-4-sulfonic acid li-f3-famirioimihn meth^ 

(SWDamide trifluornac«tffrfa,: .?-?/ > (HZ ..■ C- :-i ' ( : 

;The title compound is prepared as described In EXAMPLE 1, Part E using 
biphenyl-4-sulfonic acid [1-(3-cyanoben2yi)-2-oxbpyrrolidih-3^S)-yl]amide as 
15: - 'the starting material '<■ '.' ; > r = : - ; l ~ ZE >■'■■ '•' °; ■ 1 c - • 

1 H NMR (DMSO-d 6 , 300 MHz) 5 9.31 (bs, 2Hj, 9ll4 ; (bs, 2H); 8.22 (d, 1H), 7.91 
(m. 6H), 7.60 (m, 8H), 4.45 (AB, 2H), 4.16 (m, 1H), 3.12 (m, 1H), 2.07 (m, 1H), 
1 .65 (m, 1 H)., FAB MS, [M+H]*=449. Elemental analysis calculated with 0.25 
mole of H 2 0: C=55.07%, H=4.53%, N=9.8S%, found C=55;12%f H=4.41%, 
20 N=10.05%. ••»•.-.. • 

. • -, : ; • . . i : ; : ;!_' -,. t ;i ' ■. •!.■ i >„.<-•* •.■>'•.:. • -:\\ 
; : EXAMPLE 9- - ••• • ' ■■.£iShi.-..-j;- •■; •,■'■■'_>■■■ 

;i 7--M<ethbxVnaifrthaleM-2-^ 

25 ;i ,£>; eC.5 (Hi '.in) cV.~ .(Hi .to) 0E.\ : 'H£. >. .*r ,m) . ,yi'. : : f - 
' < , , : -: ft f, 1 7-MethoxVna : bhtK a | e nft.2^i}|f^ KHUiHo ■ HS .t, <?<•■.& 

To a suspension of 7-hydroxynaphthalene-2-sulfonic acid, sodium salt (15 g, 
_60,9immol). in^50-m^bf-2:1-H 2 O/ethahd g , 67 

mmol) at room temperatuYe:^Th6 ! mixtur#rs ^flif^^r#8>1i^bg , Siou8 solution 
'30' ^formsf andldimeth'yl sulfate (6.34; mLy 6 

■ evehtualiy-forms and the'mixtufe is stirred oVer'a-pe^ibd 1 df i'6 'tiourS; The crude 
- mixture is cdhc^trat^i^H^Jo'^nd'tH^^du^ is' stirred in'iWmL of 

- v absolute EtOH as a'slurry for 2 ! hdui«"'^The*p7ecipTtaie is filteref and' dried. The 
• ^ solid is heated-at reflux in 1 "1 00 of 95% EVoR fbV ^ hours^allowkli to cool to 

35 ■r6dm:tempVrature7fitt , ered ^'tfr^fft^g^^p ofcrude ; 7- no en 1 
e^Ktoffiefh&^a^Htfel^i^iilfohlo^a'dl sodium salt! 'A m^ri^ofTKeiulfonlc 
-afcid^^ and 
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■ ;yPj]£SRhw^ untj| a 

homogenous solution forms and then isjjjeated at J20°GJon/4iho'urs. The 
resulting mixture is cooled in an ice bath and a mixture of ice/ice water is 
U Tu? ty d£ ?^ d ?^fjRW^I!M?Kr!?g-dJhe fPM«C^illlMl^.^^l»dBija.adracted with 
B nl j cP 1 'ilPk( 2 ?5l 0 P rf , m .!-)-! rT h ,® c°tnbined organic layers arewashed successively 
' .oDiio^i^t'fenW^^JHGQ, solution and saturated! NaCI^The^rganic phase 
r ; - . (I'Sidriedpye^anhydrpus ^.gS9^fi!t^ed'^jcohcentratea;to^ 10 g of a 
..s j- 1- ,$^<&M*<W$* p^ct 5 l%pur^d byjjolumnchromatogfaphy in a 
gradient of 5% EtOAc/hexanes to 30% EtOAc/hexanes to afford the title 
1 0 compound (3.8 g, 14.8 mmol) as a white crystalline solid. o i 

1H), 7.29 (d, 1H). 3.99 (s, 3H). El MS, IM]g-=256 r ,o,;Hm 9bims ( lv- (fi) 
L'v- j J^ e e%? hl §r o --7v-n?^ mmol) is 

. y sb i m b.' !^ ed , as v a c m ]n?'" py-product v from. the.above- procedure:,; nek" 

15 ' 1 H NMR (CDCI 3 , 300 MHz) 6 8.95 (d, 1H), 8.01 (da,1.H);. f 7,9J> (dsv2H);i7.55 (d, 
• ,{H! .'of iifl*.#f H [M]^=290.a ^HM DOS , u b-O^MQ) m« 

,r»n Vo .i ,(Hr sr.E ,(Hf ,m) er> <;hs ,8A) .(lie ,t>) oa.v .<r. x 
as i ' ' B - 7-Metho»vnaPhthalflne-2^ulfonic-acid f i-r3^ a n o beri?vivp.hvn py rro ii^j n . 
>- r ■- ^r(S);y!lamlf(g . bnuo* .^m.^v- .^?£2 *-.h . 0 \°vo.ce«o -o s H n sk-ri 
20 The title compound is prepared from 3-(3-(S)-amino-2-ox0pyfrolidin^1- OS 
ylmethyl)benzonitrile hydrochloride as in EXAMPLE 1, Part D using 7- 
methoxynaphthalene-2-sulfonyl chloride. The crude product; is triturated from 

nmr (cdci 3 , 300 'f^g^^^m&m^m^Z7,md^ 

25 1H),7.59(m, 1H), 7.42 (m, 3H), 7.30 (dd, 1H),7.25(m, 1H), 5.39 (d, 1H),4.45 
(AB, 2H), 3.92 (s. 3H), 3J&(m, 1H),-a20 (m.^.igJSO^m^lH),^ ^ (m. 1H). 

.2 s> ) muiuo? ,!.:h5S cooiluf: .-; ^ i<?lf;:i?nqi5r.\xoio\n-T }o nolan-jqsuc /.. ;'f 

i ;j C r 7-MethQxynaphthaiene-2-s u lf onic acid f 1 -re - f am in o iminometh v nhPn7 V i i. ? . 

, i (?):y | l araide o | s ( d^PLve»c( of^aj, mixture ^f .EtQH/CHjClj, and 

? FWfflffl ^^^^P9^M^J^^^%fmM>oV^. imidate 
tT ..,bv:\M$SWM$ i s telffeBPJi ?, P® ri ° d . : 9fe1 8 'hours at, roomitempeiature. The 
c < : , .^.^nij^^^oTOfit'^n-occijnred oyer a i^srio^ pfn,1 8 hqurs.:ai-,rpomj temperature. 
35 The crude. product ^is purified by^rHPLG eluting in a gradient oU1 0% 

va..P<P du ?M^ a r^ title comppund^as a white solid. 
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1 H NMR (DMSO-d 6 , 300 MHz) 5 9.41 (bs, 2H); 9.29 (bs, 2H), 8.33 (d, 1H), 8.19 
(d, 1H), 7.96 (d, 1H), 7.87 (d,-*1H), 7.68 (dd, 1H), 7.64 (m, 1H), 7.50 (m, 4H), 
7.27 (dd, 1H), 4.36 (AB, 2H), 4.16 (dd, 1H), 3.48 (s, 3H), 3.04 (m, 2H), 1.93 (m, 
1H). i :59 (m, 1H). FAB MS; [M+H]*=453. Elemental analysis calculated with 
5 1.7 mole of H 2 0: C=50.28%, H=4.79%, N=9.38%; found C=50.27% H=4.14%, 
N=9.07%. ' ' > y "' -•• : ' ■ : ' " 

7-Methoxynaphthaiene-2-sulfonic •acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(R)-yl}amide trlfiudroacetate is prepared 'from 7- ' 
' methoxynaphthalene-2-sulfonic 6 acid i|-(3-cyanoberizyl)-2-ox6pyrrb 
10 ' yl]arri ide as above! ^'i : z-. r.-.rj . ■'■ -iaV ■• 

7 . '.,>->) ,;rio rn, .i , ,- i \ ,..•>: .«.• £ . .. . >- 

■ - EXAMPLE 10' ■- '■ ' * •«'■'-*• v 1 - hi ••>•- l - ■ V 

7-Ethoxvnaphthalene-2-sulfonic acid n-r3Waminoiminomethvnbenzvll-g- 

15 jj. :.; :;i'- :^')M.5!S'I.. i : :: .v.u: .M.!V.f" 

- ■••-••» A. 7-Etho^haphth ale'ne-2-sijlfdhvl cHlrtririp - » ! . . : 
f „ . , A 60%.disper8i6nofso^ium'hydHde ; X0;74i|i 18!45 mmoi) "in mineral oil is 
washed with hexa'nes twice and suspended Fin '35 rriL of DMF. To this mixture 
' is added slowly via an 'addition fdnriei'7-hydroxyta^ acid, 
20 * sodium salt (2.5 g, 10.1 mmdlj irr50 mtJof DMF arroom [temperature! The 
* reaction mixture is stirred for 75 mih during Wfiich time mild bubbling is 
'observed (H a J! evblutidnr the 'mixture 1 Striated vfitK bfomoethantfe.42 m L, 
32.5 mmol) ana* stilted' for 16 houisat r room lemperatureV' A little ice is added to 
decompose the excess NaH and the resultant mixture is concentrated in vacuo. 
25-" Tfie^reSidu^e'is^Uspended iff ace^6ne H aWc^ times* and 

: • i 'th"en e is'bried 1 unddr high ^buijihy^ePso^W^p^l^f in acetpne, filtered 
■ : ' s ">"afid dffed ! l6^yi^%iex^^^S^^tha1&^2^Httr^ acid? sodium salt 
a s £ be?g ^ 10 mL of 

thionyl chloride is heated at 80°C for 2 hours. The mixture is allbwed to cool to 
30 room temperature and concentrated in vacuo. The residue is diluted in EiOAc 
and washed successively with water (2x), saturated NaHCOa'solutTon and 
saturated NaCI^The ^organic* layer^ i^d^^c^'i^l^^f^^^ 4 ~$|iered and 
••^Concentrated purified 
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# t NMR (CpCI 3 , 300 MHz) 5 8.46 (s.,1.H); 7.97; (d, ; >1H)r- 7,85 (d}1H) >; 7.84 (d. 
, * , J&X&.fQh-V&'JM (^ i p,4,1^,(q, L 2H) ?( 1:5p (t, 3H);o Y (H r & 

i .(Hs ,,-n) *o.e. ,{He .a; 8* r. ,(nr ,bb) or :« .(Hs .ba; rjf. ,bb) 

v /,.: J .?V.X'?.!?P^ a °!?.^ a> ??f'^rfV lfo P ic a ^ i d J 1 - /3 - cvan obe"zvn.-2-oxoDvrrolidin-3. 

>.-.H ^I'Xlfe^W-' nuoi ;/°8e.b=M ,,;n^>=H .o\"8S.C?-:C :C.,K •>-■ elom W r 
The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidinrl- 

etho^ap^alen^-SMlfc^n^j chloride., The, crude, product, is- tr|turated from 
-\~r »bilc°^ipAc^exanes solution to giyejhe title compound as a beige solid. 
1 0 'H NMR (CDCI 3 + bMSO-d e , 300 MHz) 8 8.27 (d, 1 H),,7,80 (d. h 1 H) ; ^67 (m, 

2H), 7.47 (m. 1H), 7.41 (bs. 1H). 7.34 (d, 2H), 7.17 (m, 3H), 4^34 (AB, 2H), 4.06 
(q, 2H), 3.87 (m, 1H), 3.04 (m, 2H), 2.25 (m, 1H), 1.81 (m,> 1H),i1.39,(t. 3H). 

: ; ; Uji QSd' !v 0f « rosnifXLQQirns) -£HJ. bije oinotlufc-S-snsterilrio QllirirX 

V. 7-EthoxvnaDhthalene^-sulfonic. acid /.^r3.raminm minom6thvnhan7vi].9. 

1 5 0X0Pvrrolidin-3-fS)-vl)ami^e^fifiuoroacet a te " " c , 

' 7 -Ethoxynaphthalene-2-suJ{^j^ 

,o yJJ a ?? ; i^, e i?s ( dissoJved c in 1,0 mL 0 o%^ converted 

.... r , *»L« v comDOun^ intermediate is 

. oino^^WsS R^dP?/Sfi(!f h?H^^tT 0 9m ; temRerature iiv The amjdjne formation 

20 , r m^t^&S^0te^Wh!^^BmWl)m prude-product is 

v^WMffiW^!®^. !Qt a m^°^^^»Qf^20 : m^jm to 

4 , . Jyoj?Wljzpd tq.provide r the t tltte,c^mp,ound as,*, white, sglid, ((or , n , 5 . 2B 

,, ,:- (qi.;2H), 2.<3Pj.(m, 1H), 

, r.,u'h 1 o^ -to iH.y ? 4p^.,,^ 

.<•„ . j H?&SPfe SlP^S^r:"' -vjo?' S 'Ct 0 J Cr< ?•••: wjJasi 3- abholrr Ivnoirii 
30 

.'i j r : i bi*luHb e : •• -v-T .c Dsv ni belAitiieorv./ U r ." *vS.r>:<zO,<cf>) rmoi ' 0' 

t-rjp -^$^T^Ji1jB>4 nem-> :.'to 2 , rS) isJa.v rtliw y!*>«:s«eoou - bs»i>?.w bns 
5-Chloro-6-methoxvnaphthalene-2-sulfonic acid {1-fa-.,- . . ^ 

.. ^aminoiminomethvnben2ylV2-oxopvrrolidin-a -fSVvltamide trifluoroacetatP 

35 At ^ChiQrp-g-mgthQxyngphthgl^^^^^^ chloride, Cti . y ^ Ar ^ FF 

The title compound is prepared from 6-hydroxynaphthafene-2-sulfpnic acid, 
sodium salt as in EXAMPLE 9 ( Part A. The crude product mixture is purified by 
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column chromatography in a gradient of 5% EtOAc/hexanes to 10% 
EtOAc/hexanes to provide the title compound as a minor by-product. 
1 H NMR (CDCI 31 300 MHz) 5 8.57 (d, 1 H). 8.42 (d. 1 H), 8.05 (dd, 1 H). 8.00 (d, 
1H),7.50(d, 1H),4.10(s,3H). 
5 •- ,-n: . • "■■j - : [ ' ; 

B. 5-Chloro-6-methoxvnaDhthalene-2-sul f6hic acid rl-fa-nvnnnhpnyyi).?. 
oxopvrrolidin-3-(S)-vl)amirie 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
.;< ylmethyl)benzonitrile hydrochloride as in EXAMPLE 1, Part D using 5-chloro-6- 
10 methoxynaphthalene-2-sulfonyl chloride. The crude product is triturated from 
EtOAc to give the title compound as a beige solid. 

'H NMR (CDCI 3 , 300 MHz) 6 8.44 (d, 1H); 8.38 (d, ! 1H), 7.98 (dd, 1H), 7.91 (d, 
• - v 1H), 7.60 (m; 1H), 7.42 (my 4H), '5.51 (d, k MH); '4.45 (ABi '^H)," 4.09 (s, 3H), 3.80 
(m, 1H), 3.20 (m; 2H), 2.60 (m, 1H)T2:10 (m, 1H).- ' J 

15.. 'Mf b!\ o ; : T ■ ■ ' ± C- '< ,1', >' v f>- t u fritS 0^£ , f L- r . ''/•''••'". 

C. S-ehloro-S-methoxvnaDhthalene- g^sulfohic acid f 1-f3^ 
faminoiminomethvnbenVylV2-oxopyr rolidin-3^S^-vl)amid 
5-Chloro-6-methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2- 
oxopyrrblidin^3r(S)-yl]amide is dissolved in id mL bFa 2:1 mixture of 

20 EtOH/CH 2 Clj ; and converted to the title compound as : in EXAMPLE 1 , Part E. 
The imidate intermediate is formed over a period of 16 hours at room 
temperature.*' The* am idihe 1 formation' occurrecJ I overs, period of 24 hours at 
• ' rdomJfemperature, The crude prbddctls-pufif led by RP-HPLC eluting in a 
gradient of f10% r CHjCN/HiO (0:1% r TFAj to Sb% J tjHiC^b" ; (difCTFA) and 
25 ■<■ ithe appropriate prodiict'frll^loVi^aVi'^oi^lHzed far provide trie r Wle c com^ound 
s rv as 'a white sblid.^ V J tmiYw. n Jouboiq : ,c -is-.T .snu'-s.-s^iitwl mocvi 

,, ,A :1 H NMR (PMSOTdp300 ; MHz^8 9,29 (bs^SHyi^Ho^bS.^H), 8:52 (d/ 1 H), 8.29 
-on (d.-IH^B^^ (dflHi; 7.67 '(o\ 1H), 7.58 

(d, 1H). 7.54 (bs, 1H), 7.52 (d, 1H), 4.41 (AB, 2H), 4.^%^'4.p^[B, 3H), 
30 ; 3 ; 09 (mr2H), 2.01 ?m, A ltijffl£8 p.fl'H)>' ^FAB^a l [M+Hl^i87 :i Elemental 
■ ' analysis calculated with 1.5~'mble of r H ? 0: C=47.8B%, H=4:32%, N=&.93%; 
■ t '- fdund"C»'47'.88%. : H-3.88°yl, 'Ns8:48%; £ " : - Hl rn; * 1 1 (l ' ' L 

v l-^iz.'.-^&J i --.iXkP.i.. lu-:i;.-'iL-::i .X f CJ=" ! H ^M; -.81 .«Hf f-=) 0c* ■ , U 

- example 'f2 ,)n •' ■ i °^ 

35 5-Chloro-6.7-dimethoxvnaphthalene. 2-sulfonic acid {1-[3- - ■ ' - ! 

(aminoiminomethvnbenzvll-2-oxopvrrolidin-3-fSWyl)amldQ triflunroacRtatP. 
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A- 5-Chloro-6 ; 7-dimethoxvnaDhthalfi ne-2-sulfQnyl nhlnrir^ .r-.mutc:, 
.The titlexomppund, is prepared frorn^.y^dihydroxynaphthalene'-S-sulfonic acid, 
s 9dfiJni salt hemihydrate as in EXAMPLE 9,;ParTA. -The crude 'product mixture 
is purified by column chromatography in_a .gradient of. 5% EtOAc/h'exanes to 
30% EtOAc/hexanes to give the title compound as a minor by-product. 
:M^^'MPJ^^:^Mm^^ H).^45:(dd, j H), 7.30 (s, 
1 H), 4.05 (s, 3H), 4.00 (s, 3H). j£$r;>. [Ivi*.; C r&kPV&i 

..ci!or.v r -' , o- f J---!iift - 'b-(rr''-t/^' iv.'.o? De-.-i-j'.--' 3' ?>' ..xjii.T) c\iU Rnf 
B. 5-Chloro-6.7-dlmethoxvnaDhthalene-2-siiifftnir a cid M :/3-r*/anobenzvn-2- 
,i10 oxopyrro^^ t ;,., 8 . iqs.Ty/enl^rr, r "'i . 

The title compound js prep.ared c frpm ( 3?.(3-(S)-amino-2-oxppyrrolidin-1- 
• p v ..yJm^thyOb^nzpnltrilg hydrochloride. asjn EXAMPLE„i;.Part D using" 5-chloro- 

.(! c 6, 7^^® lho ^P£P# ha, ? n ^ crude product is triturated 

from EtOAc to give the title compound, as a beige solid. 32 £ (H r n) 
15 'H NMR (CDCIg, 300 MHz) 8 8.49 (d, 1H), 8.25 (d, 1H), 7.86 (dd, 1H). 7.55 (m, 
1H), 7.40 {m L 3H), ( 7.20 (s, ,1 H) t 5,8§ (m^H) r 4.44_ (ABr2H)/4.031(s,-3H), 4.00 

v. c s' fyS&kSM ^jd^h^M^*)' ?/?9 (m,JH)< 2,07c (m. lH^fvr-iti, 
-■v .I-,' .'edons '3 C)-- , bio.-; •^oiivs-S-cr. i'u~n?o'"- -■v> o.iic . ! --5-ov:l;-'' 4 -<? 
5-Chloro : 6.7-dimethoxvnaphthalen6.g.siilfnni c acid{nfa. . yc;t v.n 
, 20 , o fam|nQiminomethvl)ben2vn-2-oxopvrrolidin.3-rsv ^>amide trifluoroafietat^ 
. 5-ph!oro^6,7-dimethoxvna|jhthale^ acid [1 -(3-cyanobenzyl)-2- 

oxopyn-plidin^r(S^yf]am in.lO.mL of a 2:1 .mixture of, 

( . Et $ W?^»9\* *P$2?Py$$!& to compound as in EXAMPLE .1 , Part E. 

T5 The imidate intermediate is formed ovpr a period of 24. hours at room 
25 n ,tempe^uire tv Tbj». amidine fpn^f ton^ l 9iccuiTO(|.pju[er.9 penocLof-24 hours at: 

room temperature. The crude product is purified by RP r HRLC eluting in a 
= ,u ; gradient of ,10%iCH 3 GN/H a O (0.1%TFAJ ,to.6Q%_qfcl 3 CN/HsO (0,1% l TFA) and 
^ the • appropriate product fractions are^lyophilized to provide the, title compound 
<\ •< v as . a white solid. , ; \- . jA . r s L , Hr b , s , . Hr ,?d; * • \" ,f ; 
30 ' 1 H .ISIMR^ (D^M ( SO;dg, 300 MHz) 8,9-29 (bs, 2H), 9,12 (bs. 2H), 8.43 (d.i1H). 8,30 
. r . i0^^p f A'v^7jki (dd,'tH^7 y 73 (S; 1H), 7.67.(m,JH),7.55. (m, 3H), 
4.41 (AB,2Hj, 4:i4(m, 1H), 3.97 (s Jh). 3-99 (s,.3H), 3,08 {m;2H),A,&9 (m, 
1H), 1.60 (m, 1H). ISP MS, [M+H] + =517. Elemental analysis calculated with 
1.5 mole of H 2 0: C=47.38%, H=3.91%, N=8.14%; found C^47.40%v,H=4.05%, 
35 N=8.22%. c - : j . jux % , . ,;. £ .^-. : , ii: r ,^ r , --^••L^o.r- Zi. 

EXAMPLE 13 
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Dfoengpfuran-g-SUlfoniC acid n-f3.ramin o iminomethvnben2vl1-P.oxopyrmlidin- 
3-(S)-vl)amide trlfluoroacBtatP 

A. Dibenzofuran-2-sulfonic acid ri-^-cvanohPny Y n.g-oxoDvrrnlidin-a.^^. 
5 vllamide. ,! ■ t • - 

The title compound is prepared from 3-(3-(S)-aminb-2-oxopyrroildin-1- 
-' ylmethyl)benzonitrile hydrochloride as in EXAMPLE 1, Part D using 2- 

dibenzofuransulfonyl chloride. The crude product is triturated from EtOAc to 
give the title, compound as a beige solid. ' iV ' *-••■' ! ' 
10 - 1 H NMR (CDCIj, 300 MHz) 6 8.59 (d, 1 H), 8.04 (dd, 1H), 7.95 (d, 1H), 7.64 (d, 
- 1H), 7.60 (m, 1H), 7.52 (m, 2H), 7.40 (m, 5H), 4.42 (AB, 2H);&89 (m, 1H), 3.19 
(m, 2H), 2.57 (nv'IH), 2.08 (m- 1H). 0 

• • i\ '.-.\ .Hi 1 - ?; : r 2) SC '} : ; •'. :•. r ','1' ' 

B, Pibenzofuran-2-sulfohin acid '{l^amin'oiminnmethvnbenTytj.g. 
15 QXOPvrrolidin-3-(SVyl}a mide trifluornarfltat ft, 

Dibenzofuran-2-sulfonicacid [1-(3-cyahobehzyl)-2-oxopyrrolkin ; -^ 
yljamide is dissolved in 10 mL of a 2:1 mixture of EtOH/CHid 2 ' and I converted 
to the title compound as iii EXAMPLE 1; Part E. the imidate intermediate is 
formed over a«period of 24 nours at room "temperature, fhe amidine formation 

20 : , occurred over a period of 40 hours 1 at room temperature. The crude product is 
purified by RP-HPLC eluting in'a gradient of 10% CH 3 CN/H ? 0 (0.1% TFA) to 
n ; 60% CH3CN/H2O 1 (0. 1 %T"FA) ? and the appropriate product 1 fractions are 
lyophilized to provide the title compound as a white solid. Li " ' '' 7 ' 

NMR (DMSO<<30b^Rz) $^ 8 .30 

25 (d^1H),58.22 (d,'lH)] 8;04 (dd, TH)?7.92 '0, :-1H)f Yft*(& 1H). 7.67 (m, 1H)' 7.61 
(m, 2H), 7.56 (m, 1HV7i55 (bsflH^ 1H ), 
3.10 (m, 2H), 2.04 (m, 1H), 1.61 (m. 1H). FAB MS. [M+H];=463. Elemental 
■:b ^analysis "calculated with Tl3WoWlof^6: l? C^f;97%^^^ 1 1^=9.32%; 
found C=51.99%, H=3.76%/ N=9:00%: 1 — A(p - :; '•.<■ 

3Q >.-([ x , i.''.sdo'i."v..'- V;- - : '; bl s o : -nc^t.'p S ^nelsn'? x^e.iOi'.iiriH- : : .O-io ." • 

EXAMPLE 14 ' |: •'' •'• i0 ' ; - - : S-iV ' ■ -• 

7-Afn i'nohabKthalene-Wulfonic a cid (1 -raifa^ihoim inometrivhben?yl1-p. 
oxoDvrrolidin^t^.vllaW^ hi^if.^^^ s '^ ■ ' ' * '• " ! 

u. .suori Br hcmq s isvo btynuooo notirsfmo* s^ibi^s .?:n .^j^e^/.:- : 

35 'mttfaz=z^ '^ fv: ,w ' 

To a suspension of 7-ammonaphthalene-2-sulfonlc acid, sodium salt (3 g, 12.2 
mmol) in 70 mL of water is added solid NaOH (0.98 g, 24 mmol) at room 
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temperature, ! ,The, mixture is sjirred jbi^ 

(3.43 mL, 24 mmol) is then added. Thejesulting mixture ^ is stirred over a 
period of 16 hours. The crude product is treated as in EXAMPLE 9, Part A, to 
p give Q ^. 1 8 C g of . cmda _N-Cj^^ acid, sddium salt. 

5 ' A mixture of The sulfonic acid, sodium salt (4.18 g, 11 mmol) ia12 mL of thionyl 
cfjjoride js^^ rnixture js allowed to cool to room 

, temp^rature : and concentrated £j yacuo.i^ThejesidueJs .diluted with EtOAc and 
, washed successively with water . (2x); saturated NaHCO a solution and saturated 
NaCI. The organic layer is dried oyer anhydrous MgS0 4 ? filtered and 
tP 3 concentrated tp ^ > 
. t chromatography gj-adientof ( 1 0% EtOAc/hexanes.to.3Q% EtOAc/hexanes 
to afford the title compound (1.76 g, 4.68, mmql) as a beige solids ,m) 
'H NMR (CDCI 3 . 300 MHz) 5 8.38 (s.'lH), 8.12 (s, 1H), 7.88 (d, 1H), 7.80 (d, 

, -B. NTCbz-7-am»nonaphthalene-2-sufe acid f1W3-cyanoben2vlW2-' 

oxopyrrolidin-3-r S Vyljam ide. . . Q F , cr n , t*vloe» > '*'< pfcrmKf.v 

v ^. ( The |itle ^ompound is prepared. from/ 3-(3-(S)ramino-2 r oxopyrroIidin- 1- 

ylmethyljbenzonitrile,hydrochloride,as in EXAMPLE 1 ,;Rart D using< N-Cbz-7- 
20 „ aminonaphthaje^ place; of 7-methoxynaphthalene-2- 

, . .su)fpnyl cl]londe.,..The crude product is purified by column: chromatography 
' usjnaa gradient^ 1p|t !> p6^^^l a; tq ( 25% < :EtOAc^C^Cl2 to give' the title 
compound as, a solid; 6 ..: tl , 0 qfnc^ <^''' ! «Hi ■■•'« ".a ol bssiSiriqc /i 
a 1 H NMFyCDpi;|op.MHz);8 8.3;l H)^8.Q3j[s, ,1H),J.71 (m, 3H)\ 7.55 (m, 
25;,',' 2 r H),.7.40 (m, 9H)^5.78 (s, 1H), 5.25.(d, 1H), 5.2 J (d,;1H), 4.41_ (ABf 2H), 3.85 
(m, jW)'.il>jm, 2H)/2,53^ {! v ,<hs ,r^ 

C. 7-Aminonaphthalene-2-sulfonic acid f1-r3-faminoiminomethyh benzyl]-2- 
oxopyrrQiidin"3-(S)-yi}amide bistrifiuQrpgcetate.-. o 0 o e , r : ts ^ 

30 N-Cbz-7-aminonaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2- 

oxopyrrolidin-3-(S)-yl]amide is dissolved in 10 mL of a 2:1 mixture of j 
EtOH/CH 2 CI 2 and convertedio the title compound^as in .EXAMPLE r V, Part E. 
The imldate intermediate is formed pyer a period of 18 hours at room 
temperature. The amidine formation occurred over a period of 18 hours at 

35 room temperature. The crude.product is purified by ^P-HPLC^eJutlng^in a - 
gradient of 10% C^CN/H^Q and 
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the appropriate product fractions are lyophilized to provide the title compound 
as a white solid. 

1 H NMR (DMSO-d 6 , 300 MHz) 5 9.29 (bs, 2H), 9.20 (bs,: 2H), 8. 1 1 (d, 1 H), 8.08 
(s,'1H), 7.82 (d, 1H), 7.72 (d, 1H), 7.67 (m, 1H), 7.55 (m, 3H), 7.48 (dd, 1H), 
5 7.13{dd,1H), 7.00 (d. lH), 5.11 (bs,3H), 4.42 (AB.2H), 4.12 (m, 1H), 3.06 (m, 
2H), 1.94 (m, 1H), 1.56 (m, 1H). FAB MS, [M+HT=438. Elemental analysis 
calculated with 0.8 mole of H 2 0: C=45.96%, H=3.94%, N=10.31%; found 

C=45.97%, H=4.02%, N=10.41%. 

,,;■> | z ■ • • ..*■ '- • i t, ' .. i-- ■•; ." j\v,i/> - ■ ■' ' •■ '-• 

10 EXAMPLE 15 c .v:c-. . ■'■/■• 

Naphthalene-2-sulfonic acid {1-[ 4-(aminQimin6methvnbenzvlV2-dxoDvrrolidin- 

! 3-'(S)-yl}amide trifluorbacetate. r ' ■ " ' - ' 

■ < . i ,b:v ?,~ ,:}■ £ .>ji ••; • . .3 • >{; ,h) V< £ t\ 

■ t. A. M^4-CvanobenzvlV2^xWrrblid^^ acid : tert-butvl ester. 

15 ■ The title compound is prepared from Bdc-L-Asp(H)-OBh as in EXAMPLE 1, Part 
B, tisihg p-cyanobenzyiamine hydrochloride in place of m-cyanobenzylamine 
hydrochloride. The crude residue is purified by column chromatography 
eluting with a gradient of 20% EtOAc/CH 2 CI 2 to 40% EtOAc/CH 2 CI 2 to give the 
title compound as a white solid. ! ! ' ' 

20 'H NMR (CDCIi- 300 MHz) 6 7.62 (d, 2HK 7.31 (d; 2H), 5.'15 (bs; 1H), 4.53 (AB, 
2H), 4.21 (m, 1H), 3.24'(rriK2H£2".61 Xr^MRj.'I.SO' (m, 1Hj; 1.46 (s, : 9H). 

B. f *4;(3-(SWVmino-2-dxbbv^ 
, .' - : The'lltW'compVuna'ls prepared r a& a white solid from [f i(4-dyBh6Benzyl)-2- 
i, 25~- bx6pyrroridih^3-(S)-ylica?Bam ester 'as tiescribeB' ifi EXAMPLE 

) row '"^ ^-H NMR pMSO-a^300 MHz) '^^iB^llSbV^"^''^, 2H), c 7.49 f (d, 2H), 4.54 



(ABp2H) ; 4;08(m?1 H), f 3. ! 36 (m. 2Hj?2:4b (tin, 1 H)/2:dl c, (m; 1 H)? sW 

•C3 ot (AT; -J'U , O s H\i/10,.HO s >n .T. ;c v.yii-*,^ •'- ni .';..^h-^R 

?ylfC)nic j 9 



' 30 ' " a-Naphthaierie-2^ 



yllamide, 

The title compound is prepared from 4-(3-(S)-aminb-2-oxopyrrolidin-1- 
' ylmethyl)benzbhitrile ^ i; Part D. H The crude 

prbdu6t- : isMura1W ; fro^%tbAc r to give the title compound Is a white solid. 1 H 
35 NMR (DMSO-d 6 , 300 MHz) c 6' ! 8.5b' (sV 1 H)?8?6o Xm « 2H)) 7. ? 93 ! (rri, r 3H). 7.65 (m, 
5H), 7.28 (m, 1H), 4.45 (AB, 2H), 3.80 (m, 1H), 3.20 (m, 2H), 2.55 (m, 1H), 2.1 1 
(m,1H). <r3J4MA\S 
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or- o. srt/ ebiv-.o - .♦ ~sj' ii'^qoy <-r\a o-'-oii"-'..'" joivboio eienqorjqi-. erri 
D. Naphthalene-2-sulfonic acid f 1-f4-faminoi minomethy l )benzyn-2- 
, > r . oxoDvrrolidin-3-(Sl-vl}amide trifluoroacetate.^ ,.b C8M0, »■■■ 
i M . u, , , Naphthalene r 2-sulfonic acid ; (1-(4-cyanoben2yl)-2 : oxopyrrolidin-3-(S)-yl]amide 
, , , , J5 f H is dissolved .in 1 0 rn L-of; a 2: 1 mixture of EtOH/QH 2 CI 2 and converted td;the title 
; y cn; , compounp* as in EXAMPLE/;!; Part E. The imidate intermediate is formed over 
a period_of 1 8 hours at room temperature. ^The amidine formation.occurred 
over a period of 48 hours at room temperature; CThe crude product is purified 
by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 C) (0.1% TFA) to 60% 
10 CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product;fractjpns t are;lyophilized to 

, provide Jhe,title 4t compound as a white ^solid^n, ^i^-£-an^ t *n;i 
" 1 fl KIMR" (DMSO-d 6 , 300 MHz) 8 B^^.|^9^^.;2^ 1 .j|:40 1 (d 1 1H), 8.30 ) 
(d, 1H), 8.12 (d, 1H), 8.11 (d, 1H), &03 &Vh)~ 7^88 (dd, 1H), 7.74 (d, 2H), 7.68 ) 

-fcs W,rS%2VkZ$3^ (m, 1H), 

*~* . "15 a ,.Jl .58 (m,.1 HJ^F^j^S, -Mtiiltnd^eil^tFM^^i^C^btd'd with i1 .4 

.; •>••::■ y /O.HOV >/•'' 13 ^p-?-- d s '0,Hr>\oAOt3 --'"O--. k> t..-ib^ t: ... ; r>' nn'..i.'w 
EXAMPLE 16 bi'oc. 9hfr > bi»LOcf- ~o s?!?it 

, A - ; .20 h 7-MethoxynaDhthalene-2-sulfqnicracid My3-am inomethytbenzylV-2- r 3 
oxopyfrolidin-3-fS\-vHamtde trifluoroacetate.. ~ ■=- , Hr rv " r 

c r JfT9c.?Q§9'^ apid [1 -(3-cyanobenzyl)-2- 

i ^ iS 

25~, 1 added^a catalytic,amount . of 5% rhodium on alumina powder. n Thejresulting 

mixture is hydrogenated at room temperature on a Paar apparatus at 50 p.s.i. ) 

. M for 3 hours. Jhe crude mixture Js^filtered, through a pad.of^Celite? washed with 
MeOH (2x1 p. mL) and cpncentrgte^ in vacuo. u The r crude,prpduct:|s purified by 
RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% 

30 CH 3 CN/H 2 0 (0.1% TFA). and the appropriate product fractions are lyophilized to 
provide the title compound as a white solid. k^sU\{ 
1 H t NMR <DMSO-de. 3Qp MHz) 8 8.39 f (d, 1H), 8.21 (d^J^^ai^ 8.01 



1 • !< 



.4. 



.30 |AB, 2H), J.1Q,(m, ;1 M), 4,qg (m, 2H), ; 3.90 ,(s, 3H), 3.03 t (rn, 2H), 1 .96 (m. 



35 • «1 0 H) ?J ^55 / (m. ; .1H)..^ 0 ^S f ^fHJ!«^.. sh?;? c -, : oCviC W» 

\<-: . .(•• ,(H.v :.':s.e .-i'^ ,»,-•; oat ^a- -..t- ^ :.■»••. «f<3 

EXAMPLE 17 ;H : r: v 
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, Naphthalene-2-sulfonic acid f1-f3-(aminoiminomethvnbenzvl1-2-oxopyrrolidin- 
3-(S)-vl)methvl amide trif luoroacatate. 

A. Naphthalene-2-sulf onic acid [1-f3-cvanobenzyn-2-oxopvrrolidin-3-fS)- 
5 yl]m ethyl amide - ■>■-• ' ' ■ - 

Naphthalene-2-sulfdnic acid [1-(3-cyanoben2yl)-2-oxdpyrrdlidin-3-(S)-yl]amide 
, (0.3 g, 0.74 mmdl) is dissolved in 9 ml_ of an 8:1 mixture of THF/DMF and 

cooled to 0°C. Sodium hydride (30 mg of a 60% dispersion in mineral oil, 0.75 
\ ;mmol) is. added and the solution is stirred- for 15 minutes:' To the mixture is 
10 added methyl iodide (0.33 g; 2.'34 rf?mbl); : 'The cooling bath is' removed and the 
, ■■•■.) solution is stirred at room temperature for 2 rioursl ' f he solution Ts poured into 
»•= ; a separatory funnel and diluted with 100 mL of EtOAc: 1 The organic layer is 
washed with 1' N HCI, C dried 6ver : MgSO^and cbricentrated. The' residue is 
purified by column chromatography eluting with 10% EtOAc/CH 2 £l£to give the 
15 title :cdm'po'uhtt(0,23:g'; 0.52 rhmol) as a solid! '' 0 : iCk ; ' PMl '- b ; 
, 1 H NMR (CDGIij/ 300 MHz)5 8.52 (s, 1H), 8.00 (fri; 4H)^7.62 : (m^ 4H), 7.48 (m, 
3H). 4.95 (m. 1H), 4.45 (AB, 2H), 3.20 (m, 1H), 2.80 (s, 3H), 2:37 (m, 1H), 2.05 
(m, 1H). FAB MS, [M+H]*=420. 

20. o > B: ' Naphthalene-2-sulfonic acid { 1 H34a K minoirnihomethynbenzvlf-2- 
oxopvrrolidin^3-fS^vl)methyl amid e trifruoroacetate. ' ~ '■ ° r n ; - r * 
1 'i • v. < The title cbmpound'ls prepared^ EXAMPLE ifPart E 

using;naphthalene^2-sulfbnic ; acid[1^ 
n, Ayl]methyKamide as the 1 starting 'material.- n& ' a -rtT .a-n.ort a <c* benite 
25T ^HNMRB(DMSO-d 6 ,C300 MHzy i S 9.30 (bs, 2H)[ 9ii0^(bsj 2H); 8;52 (s', 1H)?ai5 
&ubi.(m, t3ff), 7;85 (d^TH); 7.68 (m^QH), > (m; -3R)p4i98 (rrif^N)r ^^(AB, 2H), 



r -.>Vi' 



3.1 : ^.(m?2rt)?2^69"!s ; i 3H), ^'(m/f «Jpf .'6r(m'. ,:, l H)? t; FAEl<M3f iWI+Hr»437. 



Elemental analysis calculated 1 with 2 mole of H 2 ©:~ C=51 : 1 B%\ H=4.985%, 

< N=9:55%^found CSfctfdi* H^4.35%, W=9.l6%9 OK - )0 31 ' ' 

30^ .{rlS .p) £0r. .(HI .m) SSL (hi .o) KJ.t! ..n! it;} iC \ .(H£. .n) JS.T .( >:2 

EXAMPLE 18 u ir ' ,! -) ftr -S :»■!«: .ml C*. ; ^ ! 

Naphthalene-2-su lfonic acid f 1-f3-(aminoiminometh vnbenzvl]-pyrrolidin-3-fS)- 

35' wmbu^^ S ; 1T 

: ,! ! N : B6c-3-aminopyffblidine (i'lb'9 'gV-'S^'Hifnol j 1 fs dissolved In 30 Hi L of CH 2 CI 2 . 
To the solution is added triethylamine (0.61 g, 6.02 mmol) followed By 2- 
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< * vivnaf^KaJ^n^ .sulfonyl chloride (1^32 g,L5.83,nimol);^The reaction-mixture is 
stirred for 4 hours. The crude mixture is djlutediwith 150 mL of EtOAc and 
washed with 1 N HCI, 10% Na 2 C0 3 and saturated NaCI. The organic layer is 
<D : &-$!^$&£M9ffl*tMQr9& and. concentrated to. give the' title 'compound (2.19 g, 

5 5.8 mmol) as an oil. .• 9b.': n£_L*£ 'UP ntlix c 

:;• • : -.^JNWE^V^MW^ifc^-^. 1H)i 7.95'(m; 4H), 7.66 (m, 3H), 5.03 
(bSi 1,H), 3^8B l j(m:; n 1 < H)o3...30 v (rn. .2H);.3jl.O '(m.:1H); (U95 (my2H),:i:45)(s. 9H). 

NaPhthalene-2-SUlfonic acid-Pvrrolidin-3- fSVvlamirte trifluoroacetatfl , 
NaDhthalene-2 r sul^ fh'mol) 
b^uojf'ir'SS?.'^! ^; 50 fPfea^Q^CtujTnfjuoroacetic acid (8 m L) is s added dropwise. 
... ptTha reaction mixture, ISjStlrred.fori16 hours!) The solution is 'concentrated in 
?! - .^.;Y§?!i?i? n fil!?S!?. rsSsffiSSPWl? 1 ^ 1 ! -flW™ JlPlMana-JioisQlyoilho title compound (1.8 g, 

1 5 MH NMR (CDCI 3 , 300 MHz) 2 8 ;j 9.10 (bs, 1H) ? 8.82i(bs,t1 H) ? 8;39:(s v l?1 H), 7.90 
3\ .. . (T>, 3M).c7 T 78»(d.NlH) l f7,6:1 (m, 3H)j 4.00Kb;sH1H),w3.5^r(m^2H)T3.38 (m, 2H). 
^ 1 a , 2.05 (m^ : 2H)r :;9..: ,,Hr .?..} 0:1. p . MS 8A|.^ * (H? .m) <?P> .\HC 

C. NaPhthalene-2-sulfonic acid ri-(3-cvanobenzyn.py rr Q lidin-3.rS\. V H amiriq, 
20 Nap.^hale^fj^ 

1.34 mmol) is dissolved jn^tmLjofjOl^ mmol) is 

3 i -t, \ a 3 d ed<ancUh^,i^ nitrile (0.25 

-;• -S^mrnol) is added and the ;mixiure jsiwarmedjo.r.oom temperature and 
stirred for 2 hours. The reactioa mixture Js diluted wjth JSOjTiLrof EtOAc and 
25 ; : the^sqlutipn is.washed with .I^N, HCIrolO^iNajGOajandrsaturated. NaCI. The 
-■2 KA9 r 9?# c s! a y®MMJ!ed^ and ( cpncenjrated. ,Tbe residue is 

h . . f i purjf|ediby Q column chromatography, eluting with SO^EtqA.c/CHaQli.to give the 
* , ut^e, impound ._(0.2 .g^fl.5J,jronpl) j a3'#n-.qn s | ! . | S r. f i6>n..n»9l3 

1 H NMR (CDCI 3 , 300 MHz)^ 8 v 4^.(s,^H), ^(m-, SH^.SO^d^H). 7.64 (m, 
30 2H), 7.50 (m, 3H), 7.31 (m, 1H), 5.04 (d. 1H), 3.92 (m, 1H), 3.05 (q, 2H), &70 
(m, 1 H). 2.40 (m, 2H), 2. 1 8 (m, 2H). 1 .59 (m, 1 H). g r :3J A * 3 

D. " Na'phthalene-2-sulfonlc acid {i-f3-(amjndmj^^ 
(Sl-yl)amid e bistrifluor oacetate. 

35 The title compound is prepared as,in EXAMPLE,.! , Part E using naphthalene-2- 
f.;;. j. sulfonic .add [1 r (3-cyanobenzyl) : pyr ( roJidin T 3^ as the starting 

" * material.-,, m i;r> r. ? ."■ :"-} .}} ■*> *• : i i . ^ I vr* f • - i j bc-CO*? ~ ; i'frt' '■■ >yr nT 



WO 96/40679 



59 



PCT/US96/098I6 



1 H NMR (CDCI-, 300 MHz) 5 10.6 (bs, 1H), 9.32 (bs, 3H), 8.45 (s, 1H), 8.14 
(m, 2H), 8:05 (d, 1H), 7.72 (m, 9H), 3.85 (m, 1H), 3.65 (AB, 2H), 3.25 (m, 4H), 
1.95 (m, 2H). FAB MS, [M+H]*=409. Elemental analysis calculated with 1.25 
: mole of H 2 0: C=47.39%, H=4.36%, N=8.50%, found C=47.12%, H=3.97%, 
5 N=8.50%. : 

EXAMPLE 19 

7>Methoxvnaphthalene-2-sulfonic acid (143-famindiminom^ 
dioxoPvrr6lidin-3-fS)>vl)^mide trifl uorbacetate. L ' 

10 •• • - " iv "' ' ■ \' '""" v;i \ " : ' v ' 

A. N-Boc-Asp-fm-cvanobenzviarhine)>bBh/ " ' t 
Boc-Asp-OBn (3^23 g,' 1 0 mmol) is dissolved in 100 rtiL of THF Triethylamine 
(2;53 g, 25 mmol) is added followed by m-cyanobenzylamine hydrochloride 
(1.75 g, 10.4 mmoiy. The reaction mixture is cooled to -10°C, and the BOP 

15 reagent (4.42 g, 10 mmol) is added. The mixture is stirred for r _ 7t 
i,r 1 '16 hours:" the- crude mixture is ! diluted washed with 
1 N HCI, 10% Najcbg arid ^ saturated NaCL 'The organic ^ layer juried over 
MgS0 4 ; filtered and concentrated? The residue is purified by column * 
chromatography eluting vvitK 20% EtOAc/CH 2 CI 2 to give jhe title compound 

20 (3.4 g, 7.8 mmol) as a solid. u . f ; , '*' \ , : \ ,\ ^' 

1 H NMR (CDCQ 300 MHz) V 7 48 (m^ 9H), 7J30 '(b^1H)/.5.6S (bs, 1H), 5.15 
(AB;2H);4:60\m; 2Hy t 'V?35\dd;iH) f 3/12 (del, 1H), 2.75| (dd, 1^), 1.45 (s, 9H). 

;> i ,-f. }llA OA! '! i t ' :" r -. !* ..(Iv /'^-M - ■ . ' • .:: . .I*ifc. 

: r "B fT-Y3-Cvaf^^^ acid tert-butvl 

25 aslSL 

N-Boc-Asp-(m-cyanobenzylamine)-OBn (1 g f 2.08 mmol) is .dissolved in 20 mL 
of THF and cooled to -78°C, A 1 M solution of lithium hexamethyldisilylazide 
' ^**(4:8~mur 4-8 mmol) in THF is added dropwise. The mixture is stirred for 20 
minutes and 20 mL of saturated NH 4 CI Is added. The solution is extracted with 
30 EtOAc and then washed with 1 N HCI, 10%,Na 2 CO, and saturated NaCI. The 
organic layer is dfied over MgS0 4I filtered and concentrated. ,The residue is 

purified' by colurqn chromatography, eluting with 20% EtOAc/CH 2 CL to give the 

v j At oo HJtoi A rtO&M in -jit. \rl nrpSlindqe^ sne ik:.v,ii c^.c ,q ?- 2 
title compound (0.65 g r 1.8 mmol) as a solid. 

'H NMR (CDCL 300 x MHz) 8 7.71 (s, 1H) f 7.58 (m, 2H), 7.41 fm, 1H), 5.12 
35 (bs t 1H), 4.75 (AB, 2H), 4.20 (m f 1H) 3,10 ^jdd t 1H) f 2,89 (dd, 1H) t J ? 45 (s, 9H). 

C. 3-f3-(SVamino>2.5-dioxoDvrrolidin-1-vlmethvnbenzonitrile hydrochloride. 
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;: c Y a npbenzy!)^ as the 

>•' rij. \ tSSaiivMe l6in©mel3 VO^ IH+Ml ,8V- 8A=i .(HS.m}3e.r ' 
5 4.45 (m, 1H), 3.12 (dd, 1H), 2.80 (dd, 1H). \.- „ p ^ 



D. 7-Mgth Pxyoaphthalene-2.sulfonic acid M-f3-cy a nobenzvn-g.s- , 
dioxopvrrolidin-3-^-yllamirte . ' " ' 

The title compound ^prepared as iri EXAMPLE 1,. Part D using.3-(3-(S)- 
10 amino-2,5-dioxopyrroliain-1-ylmethyl)ben2onitfile hydrochloride and r r 
7-methoxynaphthalene-2-sulfonyl chloride. , A a , > A 

'H NMR (CDCI 3 , 300 MH^ BWi^SWf 7 70 (d 
1H), 7.56 (m, 2H) 7.35 (m, 2H), 7.21 (m, 2H), 5.39.(bs, 1H), 4.62 a (AB, 2H) 4 12 
^ (m; 1H , 3-?2 (s, 3H), 3.15 (dd,. 1H), 2.90 (dd, T 1H).; , . m " , , 

15^ 1 , ' J OSIOOO 3i 9tUt>iTl 'iJli.iM'i.T Or'T .('OfTI'li *>.G f ,Q ) 

_ -o* hg-vij'c. f>j anjrxin or!7 .bsbbs ai (loan Cf ,e fuspsei cf 
. . E, 7-MethQXvnaPhthalene-2-sulfonic acid M»fa ^ aminoiminnmethynben7 V n- 

, . s 2.5-di oxopvrrolidin-3-(S)-vl)amide trifluoroacetate, , 1 , ,, H 
20 (S)-yl]amide as the'starting material. ^ ^ gs n 

o V; ^hW^^ V$7« ^i^yZ^r^fiM?^.^)^^^ (d. ihj, 

4.68 (m, 3H), 3.89 (s, 3H). 2.80 (dd, 1 H), 2.32 (dd, 1 H) FAB MS, [M+H] + =467. 
Elemental analysis calculated with 1.75 mole. of H a O: C=49.06%, H=4.36%, 
25 N=9.15%, found C=48.99%, H=4.17%, N=8.98%. 

,1V JS9 

j-: -^^^ l f E 2o" r ''" , ' < 80 c -E ' ■ nSO-^r.ii.'elYsnsoonbw3 •"•J-qsA-aoB-M 

, Naphthalene-2-sulfonlc acid n-f3-faminoiminQ methvnben2yll-2-oxopiDeridin- 

3-yl}9mide trifluoroacetate, , 

v i 3 Q. /xs 2! noiJulo? en befcba 'Oj.' -I'i uoJoiufrj? io jrn 0? bn? seju fn- 

A. 3-rfN-BocV3-amino-2 -oxopipendin-1-vlmethvn.b8nzonitrile. 

- (0.42 g, 3.23 mmol) are suspended in 20 mL of MeOH. A solution pi anhydrous 

zinc chloride (0.24 g, 1.79 mmol) and sodium cyanoborohydride, (0.22 q. 3 5 

s* ^ r' 1 *!' nVjj/ v .ibV; ^v^^.T^Hr ^)t' v. o rout; ^j^^ km!- 1 rt y ' 

35 mmol) in 5 mL of MeOH is added. The mixture is stirred for 16 hours at room 
'•*: --.,.-t -^i 26 • '^uir.f. it?.. ,mi r ,d/"0 i. ■. +» -i-tf ; : Oi 

temperature. After this time, 20 mL of 1 N NaOH is added. The solution is 

concentrated and the residue Is partitioned between EtOAc and water. The 
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organic layer is washed with saturated NaCI. The organic layer is dried over 
MgS0 4 , filtered and concentrated to give N-oc-Boc-N-5-(3-cyanobenzyl)-L- 
ornithine. A portion of the crude residue (0.75 g, 2.16 mmol), BOP reagent 
(1.05 g, 2.38 mmol) and potassium hydrogen carbonate '(1108 g. 10 8 r;:.n .l) 
5 are dissolved In 20 mL of DMF. The reaction mixture is stirred for 16 hours and 
then diluted with 300 mL of EtOAc. The organic layer is washed with 1 N HCI. 
10% Na 2 CO a and saturated NaCI. The organic layer is dried over MgS0 41 
■r, c filtered. and concentrated.' The residue is purified by column chromatography 
eluting with a gradient of 15% EtOAc/CH 2 CI 2 to 35% EtOAc/CH a ct to give the 
10. title compound (0.26 g/ 0.76 mmol) as a solid. : ! * 5b r >' : [ 

1 H NMR (CDCI 3 , 300 MHz) 6 7.49 (m, 4H), 5.50 (bs, 1H), 4.59 (s, 2H), 4.08 
J\ (fn, 1H): 3.21 (m, 2H);2.48 (m f 1H) : , 1.89 '(m?2Hf 1^62 (ml 1H)?1.45 (s, 9H). 

■'Hi r ,-■-) ,(;-.: ,m • owr : .- '-.\S . i • r-v. 

B. Naphthalene-2-SUlfonic acid ri-r3-nyan o benzvn-2-nyoDiDeridin.^-vl1amirlB 
1.5;-; 3-[(N-Boc)-3-amino-2-oxbpip^^ 

. ; .• . . is dissolved in 5 mL of CH 2 GI 2 . To the solution is added 1 mLof trifli;oa':i<:9tic 
! acid. The mixture is stirred for 3 hours at room-temperature ariu tHsu 
' .•- .concentrated. The residue is recdncentrated frdm toluene td^ive 3-(3-amino- 
• 2-oxopiperidin-T-yimethyl)behzonitrile triflubroacetate (0.23 g; 0.76 mmol) as a 
20 : < solid.oThe crude product is then treated as in EXAMPLE 1. Part D to give the 
titleiCpiTiRound.' r '-'-m- 1 .- ■: •.»•?• "u- a» ' .<e -.-hO ; -c . • •.: • 

1 H NMR : (CDCI 3 , '300 MHz) 6' v ' : 8.49 (s/1 H), ;, 7.94 : (m', 4H), 7.51 (m, 6H). 6.10 (s. 
> 1 1 >" 1 H), 4.47J (AB, 2H)- 3.'5&(riv1 H)V 3^20 (m, 2H)? 2.52 (rn, 1 H), 1 .83 (m^ 3H). 

.i.-t. w ?. a as ilomm r.C .9 cu.r; bncocmro ?U;i -s>'i svaj 

25 CI ! Naphthalehei2^siilfnrii c ^cldlrifofamiho^ 
! r>r ^oxopiperidin^namiflb tri fiiifafrdk^t^ ) <- ■ »' J{ ' Mi 

The title compounds prepared as in 'EXAMPLE f.'Part E 'using ; naphthalene-2- 
sulfonic acid [1-(3-cyanobenzyl)-2-oxopiperidin-3-yl]amide as the start!.. 0 

.material.'!! . .^il5i£iG5' »\L*. ; .^>tHlxrJ 'Lk ^1^::^^* L :nl/VJL-u.? 

30 'H.NMRMDMSO-d* 300 M~Hz) v 6 9.29'(DS^2Hj; 9.19(bs, 2HV&48 % 1 

8.04 (m?4H);7.90 (dr lHyi^^d (mT6Hj;^48^2H); 3.95 (m,' lH); ! 3:l8 (s. 2H), 
1.86 (m, 1H), 1.69 (m, 3H). FAB MsVtM^437. ! Elemeniafanaiysls 
calculated with 1 mole of H a O: C=52.81%, H=4.79%, N=9.84%, found 

V i ,hi l «C=52.85%.i.H=4.77%; N=9W5*^ : • SL<i>K\Km O-tfJ&l 1- ± ■ 

35 -.S" ■"'■^LU'.i^' Z< : 

1 EXAMPLE 21 1 ,;?,r ' .• " !q " ;, -.'" ; X. : H :v : ;r; h:-v c«*">-3 a' bnt.-oq-'-o^ "iti! - ,iT 
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( r , - • 7-Methoxvnaphthalene-2-sulfonic acid (T-r3-temino imlnomethvflbenzyrj-2-oxo- 
. i ; .azeoan-3-(SVvnamirte trffluoroacfltata.-turc-r-ru ! _t<;. 'ret-.- . :i , h O^:;-J\ 

' .1 ''-OH flomrn £?r.S ,f> .'.0)-eut»icCi etuto ?riJ '<■ .ici>scu A .w.-.ri rro 
.... . L A.. L-M-a-Boc-amino-e-caprotaGtam.- -. . .. ; onfs ;| C . 8C S ,g h.n.i) 

i 5 ,.: ^S^ri^;^' l n ?* e ^ ca Pr9! £ l9^0!5(^ 9*i90 mmg|) ancMriethylamine (4.9 g. 45 frmol) 
t ; ..: r^f is added Boc annycnde 

•• .r,(®-^flj» 3 % mn ??'Lan d dimethylamlnopyridi^ 
. c^c-'M'I^.M-.!?..^^ After this time, the solution' is washed 

j'.V 0 ^«. 1 r1 N HCI, : 10% Na 2 CG) 3 and saturated NaCI. The organic layer is dried over 

10 MgS0 4 , filtered and conciliated .tq.glye. the#le;c»ropound.X6.23.g l ,t:27 mmol) 
'0 * fH? 8 ^ ®° l,d - ;h r ,3d) oe.e ,(H£ ,pu <■> r* hwi ooe ,..OOD) h 

W 3-21 
(m. 2Hj, 2.05 (m, 2H), 1.79 ( m, 2H), 1.45 (m, 1 1H). 

;,1 S^T B." f r : f3-C^9PObenzvn : 2rOxoa2epan-3-c'SVvncarhamin ani d . tert-butvl esteK 
r . c .^f")%o fr 5^®#^^^BP >, S^^' C 1 -°7 S 9;. 4.'7;mmpl) is dissolved^ 45 mL of 
THF and cooled to O^C. -To the solution is added a «1M solution of lithium 
^^f^^hl 8 ^?.^!*^^ 4.7 mmol) in THF. 'The mixture is<stirrect fer 30 
/, .... . m ' n y* es ft.!^ hitrile (0.9 

20^ ■ .^^Vj^^sJ^-f^^P^I?- i<5rfttlix^d fpc:4 hours. nTheisolutlon is diluted 
"with 100 mL of EtOAc and is washed with 1 N HCI, 10% Na 2 GOj and saturated 
'^? CLi )T h . e °r9anip, layer.is dried ;oyep.MgSp 4 v;filtered and concentrated. The 
: ; if re f ( ;%f . I s P?"W PY. ,c^:rqmatog.raphy^eJuting With 20% EtOAc/CH 2 Cl a 

to give the title compound (1.05 g, 3.1 mmol) as a solid. 

25 ^M^PSf^^M^)^^?-^ tPi&Uft^4i*CM^ 4.35. 
(AB,iH). 4.40 (m. fH), 3.48 (^9^3.15^^ 1H), 

C.~ 3 : (3-YS)-Amino-2-oxoa2eDan-1.vlmethvnhB nzonitrilB hydrochloride. 
30 Jhejitje^pouncj is pr.epar§d t a < s in EXAMPLE 1, Parte using-r^O- 1 'X 
c > . u^%^ en ,^fe ester *?,tha 

*' " ' ' M^-J^#?^?i»3j^ i'./ T *.iHE..f*r.) .(Hi -eB.r 

P. 7-M9thoxvnaDhthalene-2-sulfonic acid f1-W -cvanoben? v n.2-oxoazanan.a. 
35 fSl-vllamide. ^ 

The title compound is prepared as in EXAMPLE 1, Part D. using 3-(3-(S)- 
amino-2-oxoazepan-1-ylmethyl)benzonitrile hydrochloride and 
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7-methoxynaphthalene sulfonyl chloride as the starting materials. 
1 H NMR (CDCI 3 , 300 MHz) 5 .8.32 (s, 1H), 7.88 (m. 2H), 7.68 (d. 1H), 7.29 (m. 
3H), 7.08 (m, 1H), 6.96 (m, 1H), 6.35 (d, 1H), 4.80 (AB, 1.H), 4.10 (AB, 1H), 4.00 
(m. 1H), 3.92 (s, 3H), 3.19 (m, 1H),3.05 (m, 1H), 2.18 (m, 1H)', 1.95 (m, 1H), 
5 1.65 (m. 2H), 1.18 (m, 3H). • , 

E. 7-MethoxvnaDhthalene-2-sulfonin acid ri-f3-faminoiminomethvnber.;^n-2- 
oxoazepan-3-(Si-vl)amide trifluoroacetate. ,/• 

The title compound is prepared as in EXAMPLE 1, Part E using 7-methoxy 
10 naphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxoazepan-3-(S)-yl]amide 

• . as the starting material; «-. r«/jor»rnsib-rc-f? f ■ • • : jiu-: t> >>(' 

?H NMR (DMSO-d 6 , 300 MHz) 6: 9.28 (bs. 2H), 9.08 (bs< 2H), 8.32 (s. 1H), 
7.95i(m,;.2H)i.v7.79 (d,:1 H)i 7.62 (m, 3H), 7.60 (d, 1 H),' 7:32 (m, 2H), 7.10 (d, 1 H), 
4.13,(AB, 2H),;3.89 (s, 3H), 3.40 (m, 1H)j 3.15 (m, 1 H); i .79 (m, 3H), 1.51 (m, 

,15 3H). 1 A 2 (m, 1 H).: FAB MS, [M+H] + =481 .-Elemental analysis calculated with 
0.5 mole of H a O: G=53.73%. H=5.01%; N=9.28%; found C=53.77%. H=4.86%, 

. - - : N-9.26%. .■•« ■■:..:<£' ■ >' n --r->KK, ■ r-w- 

: EXAMPLE 22 • f ; ' ■• 1 v ' 1 ' 

20 7-Methoxvnaphthalene-2-sulfonlC'aCid^{1-r3-famin6iminomethynHa rzy:: 'r oxo- 
pyrrolidin-3-fS)-vl)methvl amide trifluoroacetate. 

• A.. 7-MethoxvnaDhth alene-2rSulf6riic afcid f 1-f3-cyan : obdnzvn-2-6xc>pvrrolidin- 
j r > 3-f SVrvnmethvl amides \* Q E.e; fln^n i^-w^cr.' :i j. 4 . br.a i!--^- 

25 ; Thejitle compoundds: prepared as in EXAMPLE 17, Part A using 7- 

methoxynaphthalene-2-sulfonic v acid [1 ! -(3^cyaridbehzyl)i2-dxdpy>rb ; lidin-3-(S)- 
. :-\i-u ,yl]amid.e. as the starting material. ^ i • rei .rr.s.drrB o: <<■•:* -•■.< c nsw-.ii- 

. 1 H ; NMR (CDGIg, 300 MHzXS 18:44 (d, 1 H), 7:92 (d^1H); 7.82 (m; r 2H), 7.61 (m, 
.1 H),;7.47 (rrv 3H); 7.28 : (m; 2H);'4;97 i (m, ! 1 Hfi 4.5'3 r (ABj r 1 H)^4i39 (AB, 1 H), 3.96 
30 (S, 3H)i 3:13 (m; 2H),'2-83 (s, 3H) r 2;36 (m; 1H), 2l3~7 (m? ; 1H) , 1 ; 2Vofe i (rW. 1H)7 

. ;B:u7-Methoxvnapht hSlehe-2i^ 

oxopvrrolidin-3-fS)-vl)me1hvl^amide1rifluo^ T s ; J ! _ ' 9™» 
•"■■j *• The title'Cbmpound ^ Part E using 

35 7-methoxynaphthalene-2-sulfonic acid flK^^^Hc^e'hzyi)-!z^^p^rrblidiri^3- 
(S)-yl]methyl amide as the starting material. 
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1 H^MRn(DiyiS(D!Td6. 30p,MHz) ,6.9.28, (bs,.2H)p9.07i(bs; 2H)?8.38>(s, 1H), 8.01 
:\ (d, 1H)»7.93 (s, 1H);7.68 (m, 2H)^7:54 (n^4H), 7^3 (a^1H)/4:90 (m, 1H), 4.40 
,<H ! : (AB, >2H),:3.88 (s,i3H)/3/12 (mi 2H)r2.66 (s •3H) i ol.98 (mpiH)" ) , 1.75' r (m, 1H). 
Mr, n FAB i MS, [M+H] + =467tf Elemental. arialysfercalculated wittf 2.5l bible' ?>f H £ G: 
5 C=49.92%, H=5.1 6%, N=8.96%, found 0^0703%? H=U;56%rKl=8>0%' e 

3-f3-fS)-AminQ-2-QXODvrrolidin-1-vlmethvnben2dnitrila hx/drbchloririfl 
vy.oritf. riA' gn:2U 3 hs c l ,r ? JSiv/!AX3 r;. ?s beieqeiq 2i trsuoqmco dJit eriT 
,j f 1ftr\, A.;(2-Qxopyrrolidin-3-(Sl-YlVcarba^ 

To a solution of (S)-Boc-diaminobutyric acid (25 gld15:mmdl), f triethylamine 
(H r .3 (35; g, 3,44 mmol); and hydrqxybenzbtriazole (19^3 g^43 Wmoiyin 0;5 L of THF 
h) 0 1 ls added. ,1;(3-dimethyjamta^ (27.4 g, 

;•;} r c . r143 jTimol)c.The'sp|ution is heated to 60?C over ;i5~m1nutes.^A white 
; J15 ; precjpi^ tlitie, the 

« i>. -m solution jsf iltered and:the:Co!lected;liquid1s'cohcehtrated.'^ c*rude product 

is purified by column chromatography in a gradient of 1% MeQH/CH 2 'CI 2 to 3% 

MeOH/CH 2 CI 2 to afford the title compound (19.6 g, 98 mmol) as a white solid. 

1 H NMR (CDCL,, 300 MHz) 8 6.17 (bs, 1H), 5.08 (bs, 1H)?4.12 (rh.AfHj, 3.33 (m, 

P. ri-(3-Cvanohen7vl)-2-Qxopvrrolidin-3-fS^-vncarbamic anirl ^/r-butyl ester. 

&i (9 g, 45 

mmol) and ot-bromo-m-toluyl nitrile (9.3 g, 47 mrriol) in.225.smlIfofLTHF/DMF 
25 (10:1) at jOfC is added,.a 60% mineral oil dispersion of csodium hyb'ride (1.8-g, 
. , is.stirred.at 0°G for.0:5 hours and then is 

allowed to warm to ambient temperatures.!, After 3 hours, the reactions: rxture is 
. ; 5 ~ quenched.by the addition\of saturated NH^CI arid'diluted^wTth EtOAii: Tr.e 
('-! ; .'fX^^^PPfl^S.J^iPWte layer is washed withal N HGi; HjO and 
30 r , ?. a H' at ® d# a 9-> 7t»^;OjTB|anic, layer is o!rjed;over.MgSCy I filtered; and > <■ or 
concentrated. The crude product is purified by column chromatography eluting 

- title 
'compound (12.7 ^ 

l , .'^MQ (pPCIs* .^i^l^7M^M»M9^Mi4^c(m 2H), 4.18 
35\ .(dd u 1 ; H), 3.2j .(m t 2H), 2.60.(m (! 1H) J.42 (s. 9H).,o ( - r ,W <;•; 

C. 3-(3-(S^-Amino-2-ox6bvrrolidin-1-vlm6thyl) benzonitrile hydrochloride 
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rV To a solution of [1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl]cairbamic ai>J tert- 
butyl ester (9.1 g, 29 mmol) in 150 mL of EtOAc at 0°C is bubbled HCI gas for 
10,minutes.; After this time, the solution is stirred for 4 hours: The solution is 
l- then concentrated to give the title compound (7.3 g, 29 mmol) as a white solid. 
5_ 1 H NMR (DMSO-d 6 , 300 MHz) 6 8.71 (bs, 3H), 7.85 (m, 2H), 7.70 (m, 2H), 4.58 
(AB, 2H), 4.13 (m, 1H), 3.32 (m. 2H), 2.44 (m, 1H), 2.18 (m, 1H); < 

•>. , EXAMPLE 24 . "■•..<• - 

. ; 6-Methoxvnaphthalene-2-sulfonic acid'f1-r3-(amin oimihomgthvnben2vl1-2- 
10 oxopvrrolidin-3-fSVvl)amid e-triflubr6acetate: - ; ° 

A.i 6-Meth6xvhkDhtha "lene-2-sulfbnvl chlbrida. r ' 

To a suspension of 6-hydroxynaphthaie^ i'j g, 

20.3 mmol) in 40 mL of 2:1 H 2 0/ethanol Is added solid NaOH (0.89 g. 22.3 
1 5 mmol) at room temperature. The resulting black mixture is stirred until a r 
.• d&mogsao.usj»Jution tohn^;ran'd^dta'e0iyl¥dlttit^''^;l i ; fiiL,' 22;3 mmol) is then 
added. The mixture is stirred over, a period of 16 hours as a precipitate 
eventually forms. The crude mixture Is 'concentrated ' "bf vacuo and the residue 
is stirred in 70 mL of absolute EtOH as a slurry. The precipitate is filtered and 
20 . dried. The solid is heate'd at reflux in 100 mL of 95% EtOH for 2.5 hours 
, allowed to cool to room temperature* filtered and dried to give' 3.31 g of crude 
6-methoxynaphthalene-2-sulfonic acid, sodium salt. A mixture of the sulfonic 
acid; sodium salt >(3*3t.'g,<-l2.7 mmoOhn'sIs mLof phosphorous bxychloride 
.andiphosphorous pentachldride (3744 gf 1 615 ' mmol) is heated' slowly to 60°C 
25 ... untll:a homogenous sdlutidn fdTms arid' then is heated lt ^sfO'G for 4 hdxiirs. 

The resulting mixture is allowed td's\i^ than is 

O v V,added slowly toamix^ 

.and. extracted 'with' CHG^i1ie%ftb^^di^b 4 lftW are washed 
: . . • sOccessively-with -wiitef 'artd saturated VaHC0 3 's'bloltlbn! c The D 6rg'kriic phase is 
30 dried over anhydrous MgS0 4 . filtered an<i coricenlrated to:give u 4 J of a crude 
'product? The crude 'product is' purified ft^' cbl'urnn ^romafc^raphy in a gradient 
£ of 1 0% EtOAc/nexariesIb 20%~ EtbAcVhbxanes td' affdrd the K title compound 
,, • (1.51 gf5.8-8^m6l) r as%' crystallin^sblid:- <'"\Wi C£ .(Hi •»> : 

M NMR (CDCI,v300 MHz) 8 8l50 (d, 1 H), 7.9* (m, 3H), 7.31 (d[ lH)i 7.21 (d, 
35 r 1H), 3,99 (s, 3H). El MS, [M]^56^ :C -° - :; ' s cwj J "' ' 2t 
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B. 6-Methoxvnaphthalene-2-sulfonic acid f 1 W3-cvanobenzvlV2-oxbDvrrolidin- 
k? 'Q» 3-iS)-vl1amide.o it c .aOj3 to Jm car rw "or..-.! 5S ,3 r.6) tyi..J 

• ;iK)t ;.3-(37(S)-^mino-2-oxopyrrplidin-J-ylmethyl)benzon hydrochloride (0.20 g, 
.'_•:!■- <?;i>v Q-79 mmoi) is suspendedjin:j10 mL of GHjC^ To the. solution" is added 
. (5s ,;triethy!aipine.(p.24.g, i 2.37,.'mmol) ; follpwed by ermethoxyhkphthalene^ 

sulfonyl chloride (0.25. g; 0.99imrfiol). .After; stirring for 1.5 hours ?he solution is 
diluted with EtOAc and washed with 1 N aqueous HCI, water, saturated 
NaHC0 3 solution and saturated NaCI solution. The org~ahic layef 3s dried over 
i vr piMg^S^,. filtered and concentTatedJo prpvidejcrude .material which is purified by 
10* column chromatographyjn a gj§dienj_^ or . 

EtOAc/CH 2 CI 2 to afford the title compound (0.18 g, 0.41 mmol) as a solid. 
1 H NMR (CDCI 31 300 MHz)^J^ v ^, t 1H)^ 7.46 (m, 

i ;« ^?#)j$&,lm»Wo7-£? (<MH£ -5,40 (d, 1H); : 4.40,(s ; 2H)ic3,99:(s; 3H). 3.75 (m, 
" ,s? .r;. W.$'®iV>&\®i WM'i 1W)f 2 ; 1.3..(m, JH)i© «m 0* r.i (lo«o<n 6 OS. 
1 f Ibf.u benii? i\ aiutxim :*>Bld qniflosei o.l i* .&iutr:9qn«?l ruoi 5?. (ic r. c" 
i _ r , ; . , - , C. ^ethoxvnaD^^ 

' oxopvr^ trifluoroacetate. . i auf-x.^ 9f1T r.sebe 

, bia . ? (^9 x y^3phthaJene^2 r sulfpniC: acid [1 ?(3-cyanobenzyl) : 2roxopyrrolidin-3- 
JfHi ir 3 ;ri (i%XJM^(948i9» 0.41jmmol):is;,djsspjyed in 10 mLiof a2:1>mixture of 

2Q , H EtpH/CH 2 G! 2? i Pl&solutipo. is cpoled^to 0°C and HCI gas is bubbled through 
.,. , , lC , ^the splutign fqr.lp m|nutes. ? The icej5ath,is removed and thefreaction mixture is 
, , , , 0 stirre<|at room temperature for 18 hours.u After this tirrie,~the sdlulw' <j~ . 
w-ji-soiii-.^iySSft^SLSn^ RMDlRed;under,high yacuum untjl dry. irThe residue is 
O Jr3 .-,t ^dtesol^.ln^lO rnJ.^^memanpl^cppt^-tQiQ'C and ammonia gas Is bubbled 
.25 | thrqugh.the .solution for, 10 minutes. T The. reaction mixture is stirred at rooriT 

{ tempeiratu/^fof 9 4|2 ( hours.. Afteijjthfe tlme^the solution, is .concentrated and the 
, • * .mtyfofoPy^ of, 10% CH 3 CN/H 2 0 

(0,4% V J| A) to^ y C ( ^9N^Q,(p.Jt%.TFA^ oyer a 30 min period.bThe 
. i ^appropriate fractions are. lyophijjzed to .g^jra t th.t:titl# compound_(0.1 1.g, 0.19 
.,.'|o M , .'mmpl) ? as 3 an amorphous, white sp,ljd. ;: > 0 8qM w,v-'rin& vwo • ■ . - ce 

b /\~.(d, 1$..8.0^ 

7.45 (d,' 1H), 7.3*6 (dd. 1H). 4.42 jAB; 2^)..4,15.(m t ilH)r.3;9J.(8i:3H).-3.0f) (m, 
L . 2H), 1.99 (m, 1H),, 1.58 (m, 1H). f AB MS* [M+H]*=453lCEIemental analysis 
35 calculated with 2.5 mole pf H 2 0: C=5p.60%, H=5.13%-, N=9,45%; round : : 
C=50.66%, H=4.28%, N=9.13%. 
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EXAMPLE 25 

6-Methoxvnaphthalene-2-sulfonic aci d {1^3-faminoiminomethvnbenzvll-2- 
oxopvrrolidin-3-fS)-vl)methvl amide trifluoroacetate.. .(.rr : . 

5 A. 6-Methoxvnaohthalene-2-suHo nlc acid n-f3-cvanobenzyl)-2-oxoDvrrolidin- 
- , _ 3-(S)-vllmethvl amide; L n L J : ^Y&-. • ••• ■. 'cjiV V^r... ,? : .fj ' ; .. 

6-Methoxynaphthalene-2-sulfonic acid [1-(3-cyah0benzyl)-2-6xopyrrolidin-3- 
.„ (S)-yl]amide;(0.24 g, 0.55 mmol) is dissolved in 5 mt of an 8:1 mixture of 
n ci, THF/DMF and cooled to 0°C. Sodium hydride r (24 'mg of a 60% dispersion in 
10 . mineral, oil;. 0.61 mmol) is added arid the solution Is r stirrecl for 15 minutes! To 
< . , ? i ,the c mixture is added methyl iodide i (0.15 g, : 1>.1 6 ''mmolj: ; Th§ cooling bath is 

.removed and the solution is stirred at room temperature for 2 hours ' The 
m. ., solution^ is poured into a separatory funnel arid' diluted 'with iod mL of EtOAc. 
vx The organic layer is washed with 1 N HCI- 'saturated NaHCO a and s saturated 
15 0 . NaCJi.then ^dried over MgSOpJiitered'i ^-obi^tr^t^? r T^ } ordde° residue is 
purified by column chromatography elutirig with 25% EtOAciCHjCL/to g«'ve the 
title compound (0.23 g, 0.51 mmol) as a solid. 
.'.^^ • ^^S^^k-lS^ MH?>. .«:-S-45-fe.i-1 H).-7.87:-(mv.3H); -^5^ (m. s ^H^y.SO (m, 
2H), 4.95 (m, 1H), 4.44 (AB, 2H), 3.95 (s;3H), 3.21 (m.i2H). 2:8(3 (s) ; 3H), 2.40 
20 .-5> 1 .H). 2-99 (W.--1H). l , u',; u-r-LlQTW ;: ;'sao i > s ; i ' 0*. 

•,. ft! .loBcib ifiiaa Iv'wd > »;-.>. ..•/sor-V [•■>^i ••• • ' • ' 
, - <f B, 6-Methoxvnaphthalene-2isiilfohic acld-<1^3-fia ! m1n6im1nWme)hvhben2vH-g- 

oxoDvrrolidin-3-fSl-vl)methvI nmiria: trif irioroaneta tg~ ^ s;rf sr'-. ... 
i iThei titlefCompoUrid is 'prepared WdSic^^'ii^G^piliE^WrPak^C using 6- 
25 i methoxynaphthalenef2^sulf6nic 6 a 

yl]methyl amide as theistarting hfateriaJ^Tfie* Imldafejnteimediate informed 
over a period of 18 hours at room temperature. The amidine formation 
o !°ccurjed/ove^ product is 

purified by RP-HPLC eluting in a^radient^of io%^^H 3 fel^p^?% tFAXtp 
JO 60% CH 3 CN/H 2 0 (0;1%'TFA) and the'appropYidt^ 0fc 

(, (yophilizedao^ prbyideHhe title compound as a ? White sbiid^ q£i , '^ ff:r<!sn 
p. ■. ,i (ilH, NMB,(QMS<3hdjr.300: MHz)f8i9.30r(bsV'2H)|-9:17 (fe^2H); ! 8;43 r (H, 1H), 8.06 

,adr4H) n '$99, (d,i1 H); r7l81 (dd;> 1 H)/7.705(m»1 H), ! fj&fa&ffiMsib 1 H), 
; hi, , i 7;3Qc(dd.,1H), i .4.92:(m>c1H); 4/4 3 (AB", r 2H), r 3!90 (si : 3r4)V 3. 17 r (m > ''2^)f2.67 (s. 
l5 ifc£1 3H) r .2.po.(mf^ Eiemlnfal'analysis^ 
. . ...calculated yytth^.8 mdle^f lV%''€W.i91% > ( Pto.)$4^N-'d!1^ found 
.• G=50 f 92%V H=4.55%yrN=8:83%? r tT t! S i.-«on'o bne .bwctfl .,03i { ivi 



; .;WO 96/40679 



68 



PCT/US96/09816 



OS 3JMi -.A>..ri 

J : .; -;j ... i ^^AM^kE 26.;_r A ;iLrr. S r:s..ldxJj!r.'- jiaOl!US^Si£ /\fii Sitf* J.^Il^JC-li 4 - MLS 
2-H 1 -f3-( Am inoim iDflmBlhyOhgnad]^ 

methOXVnaPhthalen6-2-suHonvlamino1-N-nhanPth v lacetamiriP trifluoroaratate. 

A- 2-f(l-(3-CvanobenzvlV2-oyoDvrroiiriin-a.^ ^y|). fi j m -p thnV ^ 

v, r L ■ s ^!? nvlamino1 - N - acetic aci ? t-hntyl.a R tar r o £ . ie l B rtiriqs ' /I ? 

i o €,-«I?i f, S0 I u ?'Pn f 6 r methoxynapfithalene-2-sulfon jc acid; [1 -f>cyanobenzyl)-2- 
■ti Ki ^^PPy^P'^'n-S^SJ-yllamlde, prepared as described, in- EXAMPLE 24 part B, 
"i 1%iuf(Pf??!fl!iP-7§ ^ m o!),and t-butyl bromoacetate (0.15-gT 0.77 mm6l)'lh<DMF 
rtjsd Hfiti&l f.?f ,d $&&£9« .(P-,2,1cg.,t1>5,mmol).^The reaction 1 mixture" is stirred for 
s.i r ^Ryf^x^^L"^ istdiluted with EtOAc'and H s O. 

u/,Oi. ] }j*&IWVW!? klhe. prpapiO'layer is washed with; H^O and saturated 

h&bv. iM a $kty&9^c2^&te.W*W*l ^..column chromatography in- a gradient of 
« -M< ^^i^^MWSl^^^W^tc^flord the title Compound (0.42 g, 
,i, ^.o oPt?¥ : fU^A#?;Ay^fJP^«tuls vriqaiQoJamGi.10 nmuko DeHhuq 

.oiios b es 'loiTim 1 5.0 .g f S.O) bnuccrnco c-tm 
i ! • • OS ^P. 2-ffW3<;vannhflri7VlV2^ 

0> c ( h .sulfonylamino1 : N : anetift:flnifjo) B 8.€ ,(H£ ,SA) Mm-- ,(Hr m) ,{K2 

20 2-'[{1-(3-Cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-6-methbxynaphthar^ 
sulfonylamlnoJ-N-acetic acid t-butyl ester is dissolved in 25 mL 

S ■ to 
give the title compound,^ j ^ 

^nr^'S ,3^2a(n?.i2H),,2 > 39j(m,.,1H),:2.1 1r (m^ltftri. -3 'stiri* lyrii mil 

rv::h6«!nr • jabims ? f 'T .suj'^sqm' 'ir-oi ifi fc'ucri £' ! »o bohoq ievc 
; jbot fr 2 ;f^^f3- c va"n"»n7vn-P-oxopvr^olidin^fS^vlV-R.mp^hnvynanhthal ft n 0 .9- 

, :;a -,, sujfpnjlam^ ni en uois sjRH-ha v-.w^q 

methoxynaph.thalene-2-sulfonylam 
•3* ; : ,-■ IS'n^jP^ a;2:8:irnrnp0!,aod pKenethylamlne*;(dJ8'g7 £$fKMob in 8 

.(! • : tySl PMftj^tt***! ^n20triazph1-yloxyrtris(dimethylamih6)ph6sphbhiu 
}) V- ^^^fP h ° sph ^ e (0-37rg, : 0.83 mmQl).,The'soliitioh is ,stirred ; fori 6" hours. 
3 L . lim ®' ^ e .splutlpn is diluted with EtOAcp The organic layer is' washed 

i.^jb ^N:Hp!,.iq%^a 2 Cp 3 l fiind saturate^ NaCUThe oigahic layer is dried over 
MgS0 4 , filtered, and concentrated. The.crude product is purified' by column 
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chromatography eluting with gradient of 10% EtOAc/CH 2 CI 2 to 20% 
EtOAc/CH 2 CI 2 to afford the title compound (0.40 g, 0.70 mmol) as a white solid. 
'H NMR (CDCI 3> 300 MHz) 8 8.38 (s, 1H), 7.86 (m, 4H), 7-51 (m, 4H), 7.19 (m, 
6H), 4.58 (AB, 1H), 4.38 (m, 3H), 3.91 (m, 3H), 3.78 (AB, 2H), 3.29 (m, 4H), 2.62 
5 ' (m.2H).2.21 (m,2H). _ :[.-> L iiv. -\ ; •. y.»..-r ■ ■ '■ i» • 

D. 2-K1 •r3-fAminolminomflthvnbenzvn-2- oxoDvrmliriin-3WS)-vl>-6-, 
, mgthQXVnaPhthalene-2-sulfonvlaminol-N-Dhenethv l acetamlde trifluoroacetate. 
. , .. X^r^lScpOfTlBPMn?-'? prepared as described in EXAMPLE 24, Part C using 2- 
10 .. , [{1-(3-cyanobenzyl)r2-oxppyrrolidln-3r(S)-yl}-6-met^ 

sulfonylamino]-N-phenethylacetamide as the starting material? The crude 
C2 -.prpductte, purified by RPtHpLC eluting ina gradient of 10% CH 3 CN/ H 2 C» i'0.1% 
ii - TF^) L to6p^ CM3.Q,N/H a 9!(0.1 o /?JFA) and the appropriate product ft actions are 
lybphiiized to provide the title compound as a white .solid: .2 h t; 
15 1 H NMR (DMSO-d 6 , 300 MHz) 5 9.30 (bs, 4H), 8.48 (s, 1H), 8.19 (m, 1H); 8.00 
^(^.2H),^88^ 5H), 
; J 4£0tf,jty4.41 (m, 2H), 3.89 (m, 4H), 3.56 (m. ; 1H)i 3.18 (fTV4H),2.62 (m, 2H), 
'^■M^hfM M^, ; [M+H]*=6 14: - Elemental: analysis calculated with 2.25 
mpje of H 2 p caL C=54,90%. H=4.7,9%, N=9.01 %, .found 0=5*72%, H=5.31 %, 

oi.- ...ucmif-i >i «t.v.v> tfi. ;!T\ .. •-.».. ,u.-'.-r< *■* . lob: 

EXAMPLE. 27, „ v ., ., . . - . t ,.- . , i iv ..-. - :-,.,-> 

: 9 ; 1 Q;DiOXO-8a.9.10.10a-tetrah V rirnan t hracenfi-p.Riilf6nlc acid fi-rs- ; 

faminoimin9methyl)henzvil-2-oxonvrrolidin-3^sv-vnamidfi. .trifiifnrnfin»t,»t» 

25 .biic-j s: iv: ., sh hrwK.qmcj s.i> oU-'. r»"C c " 

. ^"Jj^ure.of anthraquinpne-2-su^^^ mmol) In 6.4 

••/i •^■•.' i n lhi? f .R*! ft¥»MP!jd« andfphosphorous;pentachloride?(4.l2 g, 19.8 

r rnmoj) is heated; slowly tot6OSC:untfl:a , hbmog#W0^8blufi6W ! f6Ws h ahd then Is 
30 heated at:12p?C Jpr a 4 hours* .The. resulting mixture is cooled in an ice bath and 
a mixture of ice/ice water is added slowly with stirring. The mixture is diluted 
with water and extracted twice with CHCI 3 . The combined organic layers are 
washed successjyely t wjtj^^ 

35 concentrated to give 4.50 g of crude product sulfonyl chloride which is of - - 
sufficient purity t%be,usedjn subsequent reactlonsara '.r'ij^'nv ': 
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JH)NMR:(CDC!3^300 MHz) 5 8199 'td a ! 1Hjf^8.58 : Cd^Hjr&^'^ , ^i , f, 7.90 (m, 
-: | <nv'2H)> El MS,' : [M] ;+ =306. 0 ) bnuo^.r.o- G.'iJ b.o'is c; 2 iO<;HO\oACiD 
, : n> fir.'x :.(H* ,m) 13.7 ,(Hb ,m) S8.V ,(Hf ,ej 86.3 C, (sHM 006 , c IOGO) RMH H' 

5 cvanobenzvn-2-oxopyrrolidi n.3.(SVvl1amiri e . ,m? rS.S ,(h£ .m) b 
The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
ylmi|thyObejizprii^ 

xrr-;u&anta 

* Q,' t jt! QsulfOnyl chloride.: The crude>pfbduct is^purifi'ed bycolumh^criromatography In a 
1 0:.-* gradient: of ^OP/tf EtOAc/CHaGl^to^oyo EtOAc/CH^CQ'to^veTfie 'title 1 compound 
sbuio as a solid?tem pnirifiis yr!} ot. ubimsle3Biynjensriq4Hof»imsfynoilua 

- 0 0,1 ! \1H.IVIMR (QDGI3/3OO MHz) 5 8.82 '(d,^H)?b3f (dj iHf, 8l30 (m, L '3H)?7.85 (m, 
ie «< :■ :: t 2H),v7a58; (d,s1 H);>7'.47 ! (rii,' 3H),( 6:20 (bs,^1 ri); ^.50 (AbI ^figf.bsfiK 1H). 3.29 

(m, 2H), 2.69:(m,-1H) i 2.15 (iWIHpoo slJit erii eblvoiq o.» bsxiliriqcy) 
j0,15.! !i ,rn) er.8 ,(Hf ,2) W-.8 .<H* ,ed> 06.9 5 isHM OCW >4 b-03MCi) RMM H* Si 

•;H5 m c 9. lfeBiox£fiaj&^^ aBfl 
T.) :io iamiDPJmir^^ 

■ £ .1 v 9r.10rDiokof8ai9>1 0;i'0a-tetrar7ydrbahthrac - r (£^ 
i 6.2----H cyanob"enzyl)-2-dxopyKrblidiri-3-(S)-yl]amide title' "compound 

20 as described in EXAMPLE 24, Part C. The imidate intermediate iVfoVmecfbver 
a period of 18 hours at room temperature. The amidine formation occurred 
over a period of 18 hours at room temperature. The crude'pfoduct is purified 
pyRPdHP^ 

.^Lir-LeH 3 CNJH 2 Qi^ to 
25 provide the title compound as a white solid. ^ 

'H NMR (DMSO-d„ 300 MHz) 5. 9:28i(bs>.2H)^ 9.05^(b^p2R)^8!63^(d, ;< l H), 8.59 
rx\ (Ic; (d. lH)f B t 32Um;r2H)< 8:20 (m ,'2H); 3H), 
*» -ir f; 9.4.36 (AB, 2H),1:4;21 e(mvi 1 H)f 3.08t(m? 2H)'j l 2vb9'(m, K 1 Hj?tfi6Q?frn. '1 H jf'FAB MS, 
»• -,.,,15 l IMtHlurS.OS-ui Elemental analysis; calculated. with 1.8 mole of H 2 d: C=51.78%, 
, „ 3.0,0 cH=4 s '14%.f N=8.63%;u found' :C=51 .79&, H=3:82%1 ^ ^=8T28%V ^ L,qj fe 5 : °" 
rielL-'il: 31 o-.ulxim ©iH .pnmiia rUiw ylwo's b&bbr. ai ^'t^v eofteoi 10 '3iu:/.'m 
s .a * k, EXAMPLE 2B.iid.ioo snf . 5 JOHO ;_»iw *oiwJ h«J.>3^txa ont leloW filly/ 
; •^/8.Ghloro-7.methoxvnaDhthalerie.2.sulf dnic^cid ^ nu 
nn;.(aminoiminomethvimenzvl1-2-ox6pv^ 
35« 0 .,..i rbirV shhcliV < ( noWe foi<bmq oLuns io g 03. * svie OJ benr.i8.-sc 000 26 
A. 8-Chloro-7-methoxvnaDhthalene-2-sulfdnvl chloridQl' - 'ng In*:-- 
The title compound is prepared as described in EXAMPLE 24, Part A using 
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7-hydroxynaphthalene-2-sulfonic. acid, sodium salt (15 g, 60.9 mmol) in place 
of 6 : hydrqxynaphthalene-2-sulfonic acid, sodium salt. The crude 7- 
methoxynaphthalene-2-sulfpnic acid, sodium salt (12.6 g) obtained is likewise 
chjorinated in the presence of excess phosphorous oxychlbride arid 
5 . phosphorous pentachloride. . The crude product (10 g) is purified by column 
chromatography in a gradient of 5% EtOAc/hexanes to 30% EtOAc/hsj.u.nes to 
afford the title compound (1.49 g, 5.12 mmol) as the minor component as a 
■ sol ' d - <n v! . v .:,c«..;_ .y. ■ : ^t, . ' rt, ,;<•: •. ■ 

1 H NMR (CDCIg, 300 MHz) 5 8.95 (d, 1H), 8.0t (d, 1H), 7.90 (d. 2H), 7.55 (d, 

10 1H),4.09(s, 3H). El MS, [M] + =290. 

The 7-methoxynaphthalene-2-sulfonyl chloride: (3.80 g, 1 14.8 mmol) is also 
, isolated as, the major component from the above procedure as a white 

_ , ..crystalline splid.j 0l iq-! OlT !vfii9;f.- '•. .tiw cvi.an* ■■■ ise'.'uioc s. ■' ^ 0; - 

1 H ( f^/IR (CDCI 3 . 3pO.MHz) 8 8.49(d. 1H), 7.96 (d; 1H); 7.85 (d, 2H); 7.39 (dd, 

15 ^t^^29 (d, c 1H),3,?9 (s,3H). El MS, [M] + =256i , x - ^ ? > 

<- or: :ie;*u!ca e-"t T s.Mit-J ■ - b.-- • a ,;£•>•*• k °--'--" 5 ' • 

B. 8-Chloro-7-methoxvnaDhthalene-2-s t jlfnni c acid f1-f3-nyanoben2yn-2- 
oxoDyrrolidiiv3 ! fS>.vnamidp ... ■ .< • • . .. : C ^ ' ■ 

, The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidiii- i- 
2Q ylmethyObenzonitrile hydrochloride as in EXAMPLE 24, Part B using 8-chloro- 
lL'H?tt , . 0 ! , W:?PW h ^^ ne t 2 " 8U - ,, onyl chloride in place of 6-methbxyh'ap>ithalene- 
. .^sulfpn 50% EtOAc/hexanes 

solution to give the; title compound as a beige solidJx ^ - v ^e' t.-r.r. 
, ./^^MR^ftgia, JOq^MHz)^ 8-81 (S.MH), 8;00 (d;i1H)-7.86 (niV 2H^.59 (m, 
25 , , ^1H),7,45;(mHH)^ 3.22 (m, 

. :n>; 2H), 2.65 (m* 1H), 2.10(m, 1H). in Oo ?oi j*jJr. •■v,,-.-:*.- r.oo« <e ^• li ' J - 
:ju«!jr.Q a: fmj*xim.6iiitiu*Hi eri'i .-fouulo-i islsvrtUtoe nhtio .'.for a to 
-. C. 8-ChlGro-7-methoxvna Dhthalene.3^sulf6niciaGid (1-f.V < c^v - i r 
(aminoiminomethvnbenzvn-2-oxopvrroiiaih^-fSy.vlVa mide'trifiu6m^ 
30 :e 8,-^ c 
9Xopyrroiidin73-(S>yl]amide":is -converted tb ( the title compound- aVdescribed in 
EXAMPLE 24, Part C. Theimidate intem^diateis fb'nrietf bVeFa period of 18 
. ; r hours at room .temperature. \The amidihe' form"atibn c bccUrred dvef'a period of 
18 hours at room temperature?; The' crude product is purified by RP-WpLC 
35 eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H a O (od% 
andi tfie appropriate product fra title 
compound as a white solid. 
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s\c .-.i <VH NMR (DMSO-deV300 MHz) 5-9.35 •(l* 1 '2l^ff.^ , (b^ ! SH)?S:S^c£ 1H) r 8.41 

(d/5lH);8.,15 (d;*H)V<8Ntt(<jfaH)?7^ 1K). 7.55 

* (mr.3H)r4C41(AB, 2H)/4.21c(m^tH)M:08 '(s; 3H)7 ! 3. ? i'6 (m^2H^ 1H), 

i.1 .60,(m;;1 H).kFAB,MSk[M*H]*=487? 'ElemeftlSTfirfal^sra ^icuiafeofwith 1 mole 
-5oo of H^O: e=48;54%; H=4:23%, Nii«0e%flfe&^^8:S^"rt^fd8l6. Nl8.72%. 
••v cs.l^AOfS o\ 0 G£ 0: 2-.'i..:XQii\0AOi3 *\°e n Jneibi-ig a m YPqBiyoJsmoi.io 
■, ^ : i-j EXAMPLE 29.fi ~c\i zv- (!cnr. "F.a ,g r. b!V..-oqmoo uiJU '.»:{; biotf.-. 

7-MethQXVnanhthalene-2-sulfonic acid {1 - r4^aminniminomethvi^fln7yl|-9. 
_ 3 voxoDvrr Q lidin -3-rSWt)amlrt6 trfflubroaftatafe j M 00E ,,i3g0, h' 
10 ,C95**lMj ,3M B (H6 .a) PO.^ ,^i\t Q* 

•j ? .ts : A- ^Boc-h -Asp(m-OBn.. hhni fjp iYnotlua-S-ftneiBriJrtqsnxxoriiam-V eriT 

si,Boc-J_-Asp-OBn ; (1:5;gic46.4mmol)iisd to 
-10°C. The solution is treated with N-methylmorpholihe c ^.9 f ^^^§:7 l ' mmo l) and 
•o) L S.^tirr.ed;ferc5 minutes:) To the f s6lutioals q a a dde^dr6p^ise isdDulyl ^hferoformate 
15 (6.3 g, 46.4 mmol). After the^ddition Is' completed! the r solution^s ( stirred ?or 1 
minute, then filtered through a pad of Celite. The collected solution is cooled to 

predissolved in 50 mL of water. The s6lutiorris?siirrea%r 2- 5 m Fnufesl^The 
: solution is poured into aiseparatory funnel and ailute'dl&lW800 m£ of EtOAc. 
r?Q> S T^&prganjc}^ 
^»r!s;dried,oye^ added 

sv> to 

and methyl sulfoxider(7.25 g.i92;8 mmdl)vlh<250«m|3'6f SH£Cfc af-78 s C. The 
? , ti reacfjpnrmWure'Js:sti>red'atr78?Cifofr4d mihutespfifen^ettiygl^y (14 g, 140 
2 .rnmoj),|8, addedeThe reaction mixture is'stirred at -78>C for Vnbur f and then* is 
stirred at room temperature for 30 minutes. .The solution is poured into 200 mL 
of a 20% citric acid/water solution. The resulting mixture is poured .ntc r. 
separatory funnel andJhe. lavers, are:separated.xiThe. organic layer- is^washed 

30 f £9PSSntr?te&- iThejesJdue is.purified byrcolumnxhrdmatographyelutlng 
■» yyith ; %gradie^t- l of 3 10% EtOAc/hexanes .to i 30%^EfOAc^exanesT l The s product 

'o i-$ l !%3wte\<<te9'-M. WmpOrlSsPbtalned-as-injoH. .0 ;?a <: i 3J«lMA>3 

:j ^21^4.62 (m,;2H), : 3.05 (dd<aV2y).l:40 (s, 9H):wqm«j moo^ is a .uoi< o • 
35 / O I i -Vt 0 E HC tfrO-3 ot .'AT:' #>LQ) «0' to \ruib&i# 3 f.i .jnMufe •":£ 
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To a solution of Boc-L-Asp(H)-OBn (1.82 g, 5.93 mmbl) dissolved in 30 mL of 
methanol is added p-cyanobenzylahiine hydrochloride' (V g, 5.93 mmol) and 
triethylamine (0.66 g, 6.52 mmbl): The^solutlon is stirred lor 45 minutes. After 
this time; a solution of sodium cyahoborohydride (0^41. ^ 6^52 mmol) and zinc 
5 .chloride (0.41 g, 3 mmol) in 6 mL r of MeOH is added. The mixture is stirred for 
::: ian additional 1.5 hours. 1 After this time, 5 mL of 0.5 N NaOH and 10 mL of 
water is added, and the resulting mixture is concentrated. " The residue is 
treated with 40 mL of water and 300 mL of EtOAc. The solution is filtered 
through a pad of Celife, 'poured into' a separatory funnel and the layers are 

1 0 separated.' r The organic layer is washed With 1 N HCI, 10% Na 2 C0 3 and 
< ' saturated NaCi: The^brganic layer is dried bvier MgS0 4f littered arid 

concentrated:' The residue is purified by column chromatography^ elutiny with a 
gradient of 10%° EtOAc/C^Gy id 35% , Et6Ac/CH 2 Ci 2 to give tHe tltW compound 
(0.67 g, 2.12 mmol) as a solid. - ?; * 9a "' : ^ ' r " VL 

15 1 H NMR (CDCI 3 , 300 MHz) 8 7.62 (d, 2H). 7.31 (d, 2H) f 5.15 (bs, 1H), 4.53 ! (AB, 




C. 4-(3WSVA mino-2-oxoDVrrol^ 

The title compound is prepared as a white solid from [1-(4-cyanobenzyl)-2- 
20 oxopyrrolidin-3-(S)-yl]carbamic acid tert-butyl esWr as 1 described In ^E 

23, Part C. ^ ' : v :? * { * ' : ' u - • ' *™'^* : < - • ' 

1 H NMR (DMSO-d 6 , 300 MHz) 5 8^65 (bs, 3H), 7.81; (d^H), 7^49 l (d; 2H). 4.54 
^ - ; (AB; 2H);4.08 (m, 1H), 3.$6 r (rh; 2W}, ^fo'(ft;iW,2tf (m/ i H). ' < ' c ' 

25 • '. D;Q 7-Metho^aphtft^ ft-rt-ffihe^ 

The title compound is prepared f^ 

ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part ^,B using 7- 
methbxynaphthalen^ lirpla^ 
30 sulfonyl chloride. The crude product is triturated f rbm EtdAc ^cTgive the title 
compound as^a white solid. 

' 1 K' NMFT^edCi^ 30O MVlzf £&''(s,H H); 7:93 (d, I Hj, 7:61 (d; I Hj! 7.75 (dd, 
1H), 7,60 (d: 2H), 7.3V 1H)r7:25 (m, 3H), 5.38 (s, 1H), ."4:45. (AB, 2H), 3.93 

(s. : 3H); 1 3.74(01/1 H);^M&'^;^i^f(m" : i H)! 2.10 (mi Th)!" ! .. r 

,b;ioa 6Q!'-*ci ;-, tij- bnuoq >v:;..j oi«r f-flj DtciVe ci £ iJ £ MD.o.'- .l.j.j .•• ci, 

E. 7-Methoxvnaphthalene-2-sulfonic acid M-f4-(aminoimi nomethvnben2yl|-2- 
9Wpyrrolidin-3-fS)-yl}amid9 trifluproacetate. 
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b . j f - (S)-y IJsamide . i§ t converted .'to Jhg,tjtte. compound as^described, in. EXAM PLE 24, 
vjfA v.,!.^^^ TSn&Afete intermediate is-fprm.ed-pver^a. period.qf. 18 v hours at room 
:■;! L-.m {,t e , m peraujr«- rO^amidjne.fo^^ 

-,r, l :Svr: ^^^^^"^b^A^iR^ypI P. uri 0ed ; by BR-HBLG^eluting in a 
. .^r,9f??jent^ and 

^t!? e J*£PfpP^ title, compound 

•-o^rVy ^i& s r °^ ir yAO!3 to Jm 00 C- bns ^e.*sw to J m n •• riJiw basse «i 
^ a ^SWW.IW) 8 ,?^ ^.g^lAC^ap^ti^llfl, B.20 

a 2 By^&^^ 

e < - v r r,»uWrite.-#.v>f 5 ^.('Pr1it!).-. , ?^MSJM*Hr^. e Elemeotail analysis 
OH'jo- f ^,l^Mi e ^/;p'l n ( J^P?S'5^^9^c9^?T:8?f^iH^i^^?»cN=9.53%; cfound 
C=51.09%, H=4.35%, N=9.31%. b ; ioa s 8S (lomm V> . R , Q Te .O) 

o: 1 &. 'H r ,?d) ar.e ,(hs c) -e.t ,{H2 ,b) sc.- 8 (sHiV. ore . c »OQD) pmh i a r 

.hf^cf.V^n? m) 09. i ,iHi' ,m; td.9. .(HS .tf) *£.E (Hr .art fS.I* ,(HS 
6.7-DimethoxvnaDhthalene-2~snlfonic acid f1-f 3-raminoiminomethvl^hRn7yl]-P- 



•({•■ sT-j.iriBvo-l^-n rr-r.it b ; i.--5 5»tinV< a ss t^saeto ••»» bri'oorroo ei'u? erff 

the title compound is prepared as in EXAMPLE 24. Part A using-! .es 
»» , <»• WW^^l®"^ 2 ^^ acid, .sodium safchemlhydrats-lr. iilace of 
^^^^^W^^.^jS?^ salt ir Th %i crude-Rrpduct mixture 
is purified by column chromatography in a gradient of 10% EtOAc/hexanes to 

" 1 H NMR (CDCI 3 , 300 MHz) 5 8.45 (d, IH), 7.89 (s. 2H), 7.29^,^)^7:20 (s, 



30 PXPPYrr9lMin'-a : fS)-yl1amfcle., t ^ " , Qhin , ~ rT e .... riri . • ( ^, ( . 
The title compound is prepared from 3-(3-(S)-aminor2-oxopyrrolidin-1- 




35 50% EtOAc/CHjClj to afford the title compound as a beige solid. 



WO 96/40679 



75 



PCT/US96/09816 



1 H NMR (CDCI 3 , 300 MHz) 5 8.31 (d, 1H), 7.81 (m, 2H). 7.59 (m, 1H). 7.45 (m, 
3H), 7.20 (d, 2H), 5.39 (d, 1H), 4.48 (AB, 2H), 4.07, (s. 3H), 4.06 (s, 3H). 3.75 (m, 
1H), 3.20 (m, 2H),' 2.60 (m, 1H), 2.10 (m, 1H). ' 

, . r - - <v - ■■ v >■ ; : oo. fl '• ; > • 
C. 6 J-Dimethoxvnaphthalene-2-sulfonic acid {l-[3- i ., 

faminQiminome thvnbenzvlV2>oxoDvrrolidin-3-fSVvl)amide trifluoroacetate. 

6,7-Dimethoxynaphthalene-2-sulfqnic acid [V(3-cyanobenzyl)-2-oxopyrrolidin- 

3-(S)-yl]amide is converted to the title comRpOhd^as described in EXAMPLE 

24, Part C. The imidate intermediate is formecl over a period of 18 hours at 

room temperature. The amidine formation occurred oyer a period of 18 hours 

at room temperature^ product is purified by in a 

gradient of 10% CH 9 CHM^O (b!l% TFA) to 60% i CH 3 CN/H 2 0 (0,1% TFA) and 

the appropriate product fractions are lyophilized to provide the title compound 

as a white solid. t "" i . , 4 • '...,« ,-, 

15 1 H WK/IR (6MSO-c4. 300 MHi) 8 9.29 (t>s, 2H)C 9^12 1 (bsi 2H), -8.28: (d, 1 H). 8.09 

(d, 1 H), 7.90 (d, 1 H), 7.67 (m, 2H), 7.52 i (m, 4H)| .7.40 (s, 1 H)^ 4.40 (AB, 2H), 

4.10 (m, 1H), 3.90 (s, l 3H), 3.91 (s, 3h), 3.05 (m^H), 1.92 (m, 1H), 1.53 (m. 1H). 

ISP MS, [M+H] + =483. Elemental analysis calculated with 1.75 mole of H a O: 



10 



20 



25 



JO 



5 



C=49.72%, H=4.89%, N=8.92%; found C=49.72%; H=4.4i%. N=8.682 



EXAMPLE 31 " ' :KJ ' ! ' 



NapHtHofe^drtffid^ 

2^ox6Dvrrolidifr3-rS>-vi)^mide : tifoin&fti&h* '* ' *.". ".*". 

■ - >;>,j h r^h -c-.u-joo nobarmot -.moms &»n \ .suutnutHnyt • ••-%>» 

to' a solution 5f 6,7-diliydrbxyria^ (5 q, 

18.4 mmol) v ih 40 mL of DMF is added cesium fluoride (14 g, 92.1 mmol) at 
room temperature. Dibrompmethane (g.a^rnL, 20.3 ;moio%i.s.ajddpjd'and the 
Vesiilting^mixture is h^ and.then allowed to, cool to 

room temperature. A precipitate is formed after stirring oyerpight A mixture of 
c ice" f and Water is^Sddecl arid the resulting mixture diluted with acetone (100 

mL). The crude mixture is concentrated /n vacuo and, the azeotrope with 

. ;--k «r.-i;l o%8H A^H .o\°^c.'^-J Ht"UiOT ; c \ w a! .v~^i ,ov ^. " - * 
acetone is repeated twice to remove all the DMF. The crude residue is stirre 

in acetone to form a slurry ar*;l the solid is filtered and driedgTTje crude solk 

dissolved In 40 mL of 1 N NaOH solution and 95% EtOH (-100 mL) is added 

until a precipitate is formed and the solid is filtered and dried to.give 1.<-9 g of 

the crude naphtho(2 > 3-d)-(it3)didx6le-6-sulfohic acid, sodium salt. The crude 
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. ^ v sulfonic acid, sodium salt (1,49 g, 5.27 mmpl) js ^gh^^'^eipresence of 
* excess phosphorous oxychloride and phosphorous pentachloride as 
described in EXAMPLE 24, PMAlo give the, -^d^le ( compojjn0.. This 
product is of sufficient purity to be used in subsequent reactions. 

IMJ, D.IO (S, 2H1. ^ ... > • 

,c - -T J 1 asid f1-f3-cvanob°n7yi)-?- 

7 e : ^ e.lT 0 

" ylmethyl)behzomtf lie hydrochloride as in EXAMPLE 24, Part B usinq 
naphtho(2,3-d)-(1,3)dioxole-6-sulfonylchlorlde,lnp:ace,of i 6- )r . 
- v methoxynaphthalene-2-'sulfonyl chloride. The crude product isiriturated from 
- IV CHoCu to Qive the title comnonnri as a h» no enliH 



DC 



» CH 2 C^ to give the°title cdmpound as a beige solid. 
15 1 H NMR (CDCI 3) 300 MHz) 5 8.30 (s. 1H), 8J4.(d, 1 H)? 7?89 (d 1 H) ^7 72 Yrn 

, V .;17; 6 2;f? ; ?1R 5 fe WWifc 2H) r 4.40 ; (AB, ! 2H) 1 4.15 

20 (aminoiminomethvnben2vl1-2-oxoDvr rolidin>3-rSVy|)amide trifluoroacetate- 
Naphtho(2,3-d)-(1,3)dioxole-6-sulfonic acid I1-(3-cyanobeozyl)-2t,x3 
oxopyrrolidin-3-(S)-yl]amide is converted to the title compound as described in 
- EXAMPLE-24 t Part-C:;Th|im^ of 18 

hours at room temperature/ The amidiHe formation occurs over a periocJ of 18 
25 hours at room temperature.. The cmde product is purified by ; R^HPLC elutlng 
in a gradient of lO^H&N/^ (0-1% TFA) 

and the appropriate product fractions areJyophilized to provide the title 
compound as a white solid. 




35 - 3 EXAMPLE 32 b Dnn 1 %i bi;t ' r e * ! v "° ! " ; ' S rr " ^ 9n0,&W ' " 
QX0DVrrolidin-3-rS)-vlfamide trlflubroacetate ;,; , ' 



J 
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A. 7-Benzvloxvnaphthalene-2-sulfo nvl chloride. - - - 
A 60%: dispersion of sodium hydride (0.37 g; 9.22 mrriol) in mineraii oii is 
, washed with hexanes twice and suspended in 40 mil of DMF. to this mixture 
5 is added slowly via an addition funnel 7-hydr6xynaphthaiene-2-sulfonic acid, 
i ^sodium salt (1.25 g, 5.08 mmol)in 25 mL of DMF'at room temperature. The 
reaction mixture is stirred for 2 hours during which time rnild bubbling is 
observed. (Ha evolution)!: The mixture is treate^with b^ (1.5 mL, 

; 12.6 mmol) and stirred for: 1 8 hours at room temperature? Ice is added to 
1 0 ,.• decompose the excess NaH arid the' resultant mixture ls^ concentrated in vacuo. 

.The^ residue is suspended in acetone arid concenfrated Ih^vacud two times and 
.,( 'then is dried under h igh^vacuum. The solid' is suspended ln"ace\bne, filtered 
..c}; HU i and,dried i tp„yield. the crude 7-behzyldxyriapM^ sodium 
,,-ir r , , , salt asAbeige, solids A mixture of the Wlfonfe^Scial's^iu^^rf^U^ g) in 8 mL 
1 5 , j v ; of thjgnyl. ch loride is heated af 80°C for 4 hours. 9 A drop of D^F 1 is addod with 
, nr vigorous^ bubbling resulting' arid the-m'lxtufe is r heate^ 30 

jnjnutes. c Xhe, mixture is- allowed 1 to cool to robm^empeVatdfe ^ and concentrated 
■-. , in vacuov- (-The; residue is diluted in EtOAc and wlshecf sucbessiyeiy with water 
(2x), saturated NaHCO, solution and saturated ! Hia^^t|ie B 9^n|c ! 'layer is 
. 20 /, dried pyeranhydrbus MgS0 4 /filtefed arid concentrated "to yield thetitle 
, :2 comppunaVasa beige solid (1 126 g'[ 3.78 mmol)} The crude product ^is of 
n Kf.sufficient purity, to b e used iri subsequent reactions. ^ ' ;h x ' ' ^ 

''H NMR (CDCI 3 . 300 MHz) 5 8:46^ 1H); 7^97' (d?1H)^.83 (rri; 2H)/7.45 (m, 

6H), 7.33 (d, 1H), 5.28 (s, 2H). 

25 tC, 3jqMAK^ tZ 

z s&rr ^Benzvloxvriaphthalerie^2-sulfe^ 
oxcj2yirojlgj^ 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidiri-1" 
; , oiirylmejhyOberizonitrile) hydrochloride S$1n l fe^j^ilM^?^airl% Y uping" J- 
30 b . benzyloxynaphthalene-2-sulf6ri^l cfijb'Hde iri' ^^'^p(||nli[l^^^bi?|halene- 
, 2-sulfonyl chlon In 

a 5 gcatllen1 ofnl 0% EtOA^CI^C^Ib- ^^AB^Ptb| f ib orcf tfle l?e 
; , compound^a§fa-wHite-% l blid:^n * i^boiq *buio em .e^eqroet moo, 

Dr.fi M NMR (GDCI^ 30OMHz?S c 8.39^=1 H)] 7*6' ffil H)? 7T7 (m t ^,%2 (m. 
35 iU oc,1Hb7V40 ,(m, 9H),o7:30 (d^1H)?5;72 ^ 

1H), 3.15 (m, 2H), 2.51 (m, 1H), 2.02 (m. 1H). D ' °" W!ilW 8 Sb 



— 78 



*PCf/US96/09816 



fcT'JJXI 



C . 7-Pgn?YloyynaPhthalene-2-sulfnnic acid fi.ra.fa m inotminnmftth y nh«nTy n . 
i He gasJsJ)M^b!ed:fot5jminufescthrough aYsdiutioft^of V- 
io^ir.r.(^H??L^.(P^-9 v uQ-.e3 mmpj) in^lOimtbfjailOM -mixture of -the ei if 

ai L .l?ote s ,vM^ /n;vacuo<»The residue is diluted 

.j,v, a.: j &ac$ope,^ 0 f 

ol be^S"^ in 39 mL °f .acetone is added^methyl iodide (2 mLr32 rnmbl). The 

! lifted or 
■nn semh owTgg^^ BQto."2S.fSSa^ //J.^acup tp provide. the crude thiblmidat.-i 

fTiuil,or. ^^m^m^9^i9^rM7,mmo\). ?The'res;ultinVmixture is heated 

n -3 r/. (p H.^fe^L^ 

riii w 5 c-r,e7J , fi r ^H5 i 09 m ^fe.is ( a9.ncentratedc/n^acao to provide' thWrude amidine 

«toF$^W3n%m%$^m!S Provide the title/compound (0105 g; 0.08 
• i • 1 9 X ^^^^ lte, '-58Wbemiutsa bne notfuloa r OOHeW bsJeiutea ,(xS) 
20 allii!?^!*?^ ?-30,(bs^H) ; 9.03 ;(bs (i 2H),-8.35 (s ' 1H), 8121 
lo ^u%W^ Vfo 7 MM M?,mm«H)i 7.85 (m, 2H)V 7.51' (mV 5H). 
7.40 (m, 4H), 5.24 (s, 2H),, 4.41^8, 2^). 4.18:(m,,1H).t3.08 (rrin2H)^if98 (m, 

.(H2 .8) 3S.5 .(MT .b) S&A' ,(H3 
25 EXAMPLE 33 2C 

7-HYP:rpxYnaphtha|pnB-?- S uifonic ar i d n -r R -famin rtlm ino^ f t h V »y^-?J1 - 
pxopvrroiiain-a-f-swftamidft bmipjaa ssl a^ jg 

• •<-.it»,!c oyooxo- A-cr : .mt?~(8)-t;}-e moil b«ooqs»o *i bmjoqmoo eiJiJ sriT 
on J;vn e "u y i°^P|?l^n^ #Pi.4 t1-(3-cyanobenzyl)-2rOx6pyrrblidin-3- 
,5° . r,<?>^9^Kl A^e 0 ^^ f P t fte^L^ P?mpP.ynd:as; described io EXAMPLE 24, 

^IS^e ^5 f,^!5'0S.^ period of 42:hours at 

room temperature. The crude product is purified by RP-HPLC ©luting 'in a 
al ) S^fe'.m^ 9^ C ^P ^1° /o -^A).to 60%:CH^N/HP (O.fo/J TFA) and 
..T* oa.e ?h1?^?8SS e ^^4 ra ^J?n 8 Jf», (yPPhiBzed, to provide the title cb'mpourYd 
as a white solid.' (Hr ni) SO c ,;wr .rn, t ;;,s ,(HS .'.,) 5t.K ,(H r 
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1 H NMR (DMSO-d 6 . 300 MHz) 8 9.30 (bs, 2H), 9.08 (bs, 2H), 8.26 (s, 1K), 8.19 
(d, 1 H), 7.95 (d, ; 1 H). 7.89 p, 1 H)', 7.65 (m, 2H), 7.54 (m, 3H), 7.30 (d. 1 H), 7.25 
(dd, 1H), 4.44 (AB, 2H), 4.1 5 (m, 1 H), 3.1 0 (m, 2H), 2.00 (m, 1 H), 1 .59 (m, 1 H). 
FAB M 1 S : [M+H]*= 439. Elemental analysis calculated with 2.6 mole of H 2 0: 
5 0=48.13%, H-4.74%;'N'=a35%rfound 0=48.14%,' H=4.08%, N=9.32%. 

■ EXAMPLE 34 ^ ' .' ' , [ ' " . ,'. '. . . " 

: oxo^vffrtlffliri-aifRV.yi)arnide 'trifltmroacetatB"! " .' ' 

10 . . '.• {,.2 il'lw t; ••v..-i.£o ..- ..v.srr. ~,t:>-*.. ■■■■ < .. ... \< >■■> • ■■ • ' 

A; 6-Benzvl6xvnahhrh'alanB.p.Riilfonvl chloride 

The title compound is prepared as described in EXAMPLE 32, Part A using 
6-hydroxynaphtha!ener2-sul^ 
. 7-hydroxynap^^^ prude 
15 r 6-behzylbxyra obtained is likewise 

chlorinated with excess thionyl .^j^^fC^.^.drio^pfpM&.^Ihfll crude 
• product is' triturated from 50% EtOA^exanes to give. the title compound which 
is of sufficient purity to be used in subsequent reactions." 
f H NMR (CDCI 3 , 300 MHz)'6"8.50 (d! : .1H), 7I9I (m, 3H), 7.46 (m. 2H), 7.40 (m, 
20 4H), 7.30 (d, 1 H), 5.22 (s, 2H). ' J. Z*' 

B- ^Behzvibxvhabhthajen^ . 
oxopvrrolidin-3-fR).yl]amitHp " "° Z. !,'.,•,<." 
. |he trtle compound ^^repared.ffpm, ^(^(^mb^ToqpRyreolkljrK-l- r ? 
25 yimethyObenzonitrile 1 hydrochloride ais in EXAMPLE^ Part -B; using - 
6-benzyloxynaphthalene-2-sulfonyl chloride in place of 
6-methoxynap^thale^^ by 

, : , P°!" m ," 25% . .. 

, 30 . " H ^ R ^^v? d ^^Si %$&m mWM. (m. .2H), 7.58 (m, 

mM>J&&m 5-52 (s.1H), 5.21 (s, 2H), 4.43 (s, 

'") '"~<h °n \:i o jii'.iiu to;.ibcnq ab» ! «v on"!" .aH»isifc»qrr»j f r.uo . ;a ;-;vjo,i 
„..,, 0- 6-HYdrpxvnaphthalene^2-sulfonic add-f i.M.raminn i minomPth v nhq n Ty |].p- 

35 „' fo^V^lfl? jHflworoaceta.te, :iqoiq -.:, , i, a-^ 

6-Behzyibxynaphthalerie-2-sulfonic acid I1-(3.-cya„npbenzyl)T2TOXopyrrolidin-3- 
(S)-yl]amide is converted to the title compound as described in EXAMPLE 24, 
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Part C. The imidate intermediate is formed over a period of 18 hours a; room 
■ temperature. The am idine formation occurred jDver h a> period of J8 hours at 




and 

- 5 10 the r appropnate product fractions are lyophihzed to provide the title compound 
1 H NMR (DMSO-d fl , 300 MHz) 6 9.33 (bs, 2H), 9.29 (bs„2H), 8.33 (d, { 1H), 8.11 




H a O: C=48.64%, H=4.67%, N=9.45%; found C=48.63%. ,H=4. 1 4%, N=9.52 

; - :.vJ[i ei bsmaJcio itse rmjibo* .bioa Ginorius-^-snyifc^j.^^nvA^.v .!... u->- . 
- 5-Chloro-3-methvlben2ofb1thioDh6n&-g-siil fonic acid ri-r3-cvannhen7v/n-P- 

■'•■•»■> ■ oxopyrroiidin^-fgy-yllamide, — J t .. , . .. „, A .. 

The title compound^ preparedfrom 3-(3-(jS)- i amihor2- l oxopyrrolidin-1- 

r 20P ■ Wth'yi^ 

3-methylbenzo[b]thiophene-2-sulfonyl chloride^ in"pVace of 6-^ 
methoxynaphthalene-2-sulfonyl chloride. The crude product Is triturated from 
EtoAc'ttf affSrd (Kfftftimi^^ySr^^^^^ ' 
1 H NMR (CDCI 3 , 300 MHz) 8 7.82 (d, iH)r"° ^^-^ - v - - 

25 



v J l 5-Chlorb=3-methvlb^zor^ 

(amihoiminomethvlfbenzyiy ^ trifPijoroacerate. 
30 5-Chloro-3-methylb'ehz6[6]thl6p^^ acW"rV-(3^ano1wnrifl)-2- 
-<oxopyrrolidin-3-(S)-yl]amide is converte'dtd the title compound as described in 
t fc EXAMPLE 24,- Part C.^-The Imidate intermediate is form^ dveir a period of 20 

hours at room temperature^ of 

22 hours at room temperature. The crude product is purified by Ftp-HPLC 
35 r .y eluting' in a gradient of i&>A6i%CfVi%0'pW% (0.t% 

TFA) and the appropriate pr6^6ct s fractioris -l^'^^l£^ 7 {^%tScii the title 
.Vr;-:compound'as ^Whit#soird: ? l ^ ^ ; '"^ i{it<: - ?! '^ / - ,, ^ nL '" ° 
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1 H NMR (DMSO-d 61 300 MHz) 5 9.32 (bs, 2H), 9.21 (bs, 2H), 8.76 (d, 1H), 8.09 
(d, 1H), 8.04 (d, 1H), 7.68 (m; 1H), J 7.53 (m.^H), 4.41 (AB, 2H), 4.20 (m, 1H), 
3.11 (m, 2H), 2.63 (s, 3H), 2.09 (m, 1H), 1.67 (m, 1H). FAB MS, [M+HJV477. 
Elemental analysis calculated with 1.7 mole of H 2 0: C=44.37%, H=4.13%, 
•i5.:'- N=9jOO%; 'found C±44 e .37%! H&03%i'N~B.6&%y'' : ' 

EXAMPLE 36 

5-Chloro-3-methyibW acid (1 -f3- " ". 

famihaiminbmethyn'be^ 
10 tnfluoroacetate. 

, ... • C f.,0; ^jDlOi'lVQ'.'. •Tltoi'". •iSiiilb^ Di it. \IC- .Iff? 11,..:. „, I — '-"i- -V ! 

" ' A: yghl8fo^3 : methvibehzq^ acid f i-r3-cyanobenzyn-2- 

" ; Q^ 6 ^^^!" 1 ^^^ 1 ^^! >an ?!^rjn 'i T-.ai- l^'T T-,V'h- ..;.-w 

TKe'titie compound is prepared as described in EXAMPLE 25, Part A using 5- 
1 5 chloro-3-methylbenzo^ [1 -(3-cyanqbenzyl)-2- 

oxbpyrroli6in-3-(Sj-yi]a^ is 
•-purified by ^ in a gradiem of 2% to 10% 

EtOAc/CH 2 CI 2 to atfdrd the title compound as a white solid, < , t { 
' 1 H NMR (CDCI 3 ! 300 MHz) 5 7.81 (s, 1H^7.76Jd. 1H), 7.60 (m, 1 H), 7.45 t (m, 
20 4H), 4.92 (m, 1H), 4.43 (AB, 2H), 3.23 (ml^H), 2.90 (s, 3H) f 2.72 (s, 3H), 2.41 
(m, 1H),2.09(m f 1H). } J . 

M B. 5-Chl o^ Vj -Tg 1 ', . , 

faminoim»nomethvnbenzvn-2>ox6Dvrrolidln^> fSVvl)methyl amide r 
25 tnfluoroacetate/ v it \ . , 

5-Chloro-3-methylbenzo[b]thiophene-2-sulfonic acid [1-(3-cyanobenzyl)-2- 
oxopyrrolidiri-3-(S)-yl]methyl amide is converted to the .title compound as 
described in EXAMPLE 24, Part C. The imidate intermediate's formed over a 
period of 24 hours at room, temperature. The amidine formation, occurred .over 
30 ^ a period of 3 days at room temperature. The crude product is purified by RP- 
. , 0 , , ^ ^- - ■ ^1 3 CN/H 2 0 

provide the 

title compound as a white solid. (l . 4 - mii t r ^ ^ 

- ^H NMR^DM^O-d^ '9.31 (bs, o 2y), .9.1 9 Jbs c 2H)^ t 8.11, (dy 1H), 8.08 

35 (d;iH),7:OT (m, 1H); 7:56 (m"4H), 4l94\m ? 1H^4^2(^ ;>H), 
2.78 (s, 3H), 2.66 (s, 3H), 2.10 (m, 1H), V.97 (m. lH).' FAB MS, [M+H] + =491. 
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, , H f ,b? ! W^L a ^lyf($ ( calculated with, O.? c mole-pf H 2 0: e=46;43% M H=4.18%, 

•,,r ,rr, c!^.^ lt > k>B.(H! .,; . 

5 7-MrthYlnwphthwl9ng.g- B< iffonln fl nM fl^farnlnolmlnnmrthvnh^n^q-o. 
oxopyrrolidin-a-^V-vn fl miri 0 t rjfiuomar'fltate ■ "■ 

.... 6L MAX2 

at 

0 C is added tnethylamirte (5.95 g, mmoonrifiuo^pmetjianesulfonicjr 
anhydride (10.1 g, 35.6 mmol) and 4-dimethylaminopyridIne , (a36 g, 2.94 



10 



■Nav^i aumuon. i ne organic layer is dried over MaSO filtered *»nw 
concentratedto provide crude material which is purified by column 
«' i • . .-?i^ ma irv 9 3 a RSiy* ,n a gradient of 2% EtOAc/hexanes to .10% EtOAc/hexanes to 
afford the title compound 8.44 g, 27.5>nmol) as an oil. ,„ ( " nx , „ - 

P. 2-Methoyv-7-methvln a phthalene 

2-Methoxy-7^rifluo^ (?? ^ fe 

dissolved In 300ml: of DMFancI treateS^ 170 

(triphenylphosphine)palladium(ll) chloride (1.44 g, 2 i^li^"added ? and"t'hp 
resulting heterogeneous mixture is heated at 8Q°C for 18 hours The reaction 
'mixture is cooled orooft.teftp^ 
- ■ J washed with EtOAc. f Thi'filtrite' is wished with water and the layers separated 
30 The aqueous i layens'exiractea t^ 

layers are washed with water and saturated NaCI solution ThP nmani^ i* t,or 
Is dried over MgSO 'filtered and concentrated to miHa mo^ui 



^" ,IBU ^wiumn cnromaiograpny in a gradient of 2%. EtOAc/hexane 
EtOAc/hexanes to yield the title mp^$ff£St$^iStl soli. 
< 35 : ' 'H NMR (CtX4 rf 3C)6 M^z) 8 T^^T ^ 

2H)V3.^W-3H)?2:50'&: 3H)/ ' (i :h ' ''^ ^ ' !hi ' - bo ? " ^ ' ^ 



solid. 
10 (m, 



) 
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C. 7-Methvl- 2-naohthol. 

r , A suspension of 2-methoxy-7-methylnaphthalene (5.30 g, 30.8 mmol) in 90 mL 
of 48% aqueous HBr is heated at reflux for a period of 2 hours. The resulting 
mixture is allowed to cool to room temperature, diluted with water and partially 
5 : >- neutralized with saturated NaHCO a solution; The aqueous mixture is extracted 
with EtOAc twice and the combined organic layers are washed with water, 
saturated NaHC0 3 solution and saturated NaCI solution. The organic phase is 
■ dried over MgSO], filtered and concentrated tb provide crude material which is 
purified by column chromatography in a gradientof 5% EtOAcmexs'ies to 20% 
,10: 1 EtOAc/hexanes to afford the title r compound (3.05 g, 19.3 mmol) as a solid. 

'H NMR (CDCI 3f 300 MHz) 5 7.69 (m, 2H), 7^7 (s, 1H), 7.18 (m, 1H); 7.03 (m. 
2H), 5.01 (m, 1 H), 2.50 (sj 3H). • ' 1 " r ! 0 

c "--" ■ : =; .•••L/-"''v.>AGi :: t - 3f '10 ! .6.1 '• ■'< '< ■ ■ "•C-.'.'C '. '■ . 

D. 7-Methvl-2-triflu6rbmethanes t ilfhn vlnaBhthfl .Z^''X'. 

1 5 1 7-Methyl-2-riaphth6l (3.05 g, ( 'i 9.3Ynmol) 'is converted to the" title compound as 
described in EXAMPLE 37; ParfA^he crude pfbduct is purified by column 
chromatography in a gradient of 2% EtOAc/hexanes to 10% EtOAc/hexanes to 
give the: title compound '(4.74 ! g;; 16.3 mmol) as an oil. 1! • . 
1 H NMR (CDCI 3> 300 MHz) 57.89 (d. 1H), 7.80 (d, 1H), 7.69 (m, 2H), 7.40 (m, 

20 1 H); 7.30 (m, 1 H), 2.59 (s, 3H). 

s . n -j • \t.v.AXi' a. sui'u-i*-.- - . • - • ' • ■ 

v E. ' 7-Methvl-g-trim ethvlstannvlnaphthalQns: ' ' ''■ • 
; 7-MethyM2^rifluorom I etharie .50"g, 17 mmol) is 

dissolved in 30 mL of p-dioxane^alidlreated *w^ k ii|h^SrTi~ ^tlpri^ic^ .^BI<ig8 g, .-15.5 
25 mmol) and hexamefriyldrti^ ■ hM "" r! 

OS ((tripheriylphdsphine)pailadium(li) ^^^(O^g^pi^'^oO^is added and 
the resulting heterogeneous' imixture ! re heated at re>lux%rT hour: The reaction 
mixture is cooled to room temperature, diluted with 10% NH 4 OH solution and 
; / CH 2 Gli'ahd stirred ; ^ 
30 layer is extracted twice with GH^ 0 The c&mbTned' oVgamclk^efs are washed 
With; saturated 'NaGI%olutid^ 
"ahd cbhVent^ % puljfle^'^^umn' 1 '. V 

chromatography in a g7a"diehi v of k^EtbAcmexaneslo 5% r Et6Xc/hexar.es to 
h yield the iitle'compbrhd^ ! e1l ' Jp: ~^ : 

35 a 1 H:NMR ; (CDCl3V300MH^8 7.90 ^PW.7§(tf\H£'iMfflWffijki (s 
< -., 1HJ.7.51 (d;,i H), 7.30 (d^?H), 2.54 (1, ! 3H). b^jfe 9H)f ' ? '° ** 



.'ti.'^^l 0 *? 9 84 PCT/US96/09816 



F. 7-MethvlnaDhthalene-2-sulfonyl rJilnr8rift,t <1 w t ^. :x _,.o r _. ; ^ e y.v iS > 

: n cm- >-;. i 7? ^ §9.^£ n 9^ 7 ^ in 

c ... 13 , mL e?W#f !? a. d #d .n r butyljithium (1fi40 mL of;.a^1.6;M solution in 

V b he^nes. 2-24mmpJ). 3 -Jhe reaction mixture js stirred for 5 min at-78°C then 

jr't:---^ v ^.TOS? 1 - t 9 P?P;{Wf ft' 3 P rnin,period:hThetmixture is cooled to>-78°C again and 
r ? j-. . ^.f^Mtlon-Ktr^fefied/Vla cannula: to a flask containing 1 0 mL of condensed 
,i - , an ? iS&Mi'H Sp fJllr ?f*TH&atj^ 478'C forilO 

-ji noi ','■> l r min ^. tes 'L a nc! then at ambient temperature for 2 hOurso At this time; the reaction 
mj^urejs h-yaci^^ujated^wjih^tsb and filtered. ' The solid is 

I?. >z P&tiMl S£ ty$&^^89&hti°9.W* treated:with.sulfuryl chloride 
e ' ) a ^V^^i-t?*' f \W/ s ^ ut ^Pr^,pH a Q! 2 cl-7Q. mmol).( Xhe.resiiJltirig solution is 
stirred for 15 minutes, and then concentrated; (The crude residue, is-pu.if;ed by 
column chromatography in a gradient of 10% EtOAc/hexanes to 20% 
EtOAc/hexanes taaffordfthe.tjt^mp^d (0.23 g, 0 ; 96:mmol) as a solid. 

it- 

nn. >oM'&®&yMm fet. l 1,yU'58;(8.- >) 3Mkc 3. R.A/.X3 bedhu«b 

of , ^ AoADi 7 .! c-or o; aonsxen"vvAOJ3 =X''> to Jnsibs-.£ »=> ;>' YrtqB-y-otM.-.c-i^c 
G. 7-MethvlnaDhthajene-2-siilfnn^ 

.. . f)r fS)-yj1am'de,T mr h v .• /; ( - H r ^ Q3 h (sHM 0C" 'OClOi RMi/ ••' 

20 The title compound is prepared from 3-(3 r (S);amino-2-oxopyrfblidihi1- C-J 

ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part B using 7- 

methylnaphthalene-2-sulfonyJ^^ 

, .V^SJty 1 ? hl 9"d e 0 The cru^ hexanes to 

25 'H NMR (CDCI 3 , 300 MHz) 8.8.41^ 1^^ r 7.?6Js, r 1H), i 7.81i (m. 2H), 7.7o (s < . 
.,. 7.58 r ^, f 1H)J.4^:(n ) , /) 4hO,J.50 (bs v 1 H), 4,47 (s,2H). 3,79 (m, ,1H), 3.20 

•:'!•! ,.- mo HI* oVO;- < : «v\ . .c'uiib i>'..: •-.$nme , > t«"-ci 0! b'-.' :-y> : . : ' u.b 
, t H. 7-MethvlnaPhthalene-2 : sulfonic acid (i-r3-f a minnimi nommhvnh«n7 V n -9. 

;/ '.7-Methyjna|9htH^^ 

' ' y ^SS^Y^"'e^nuq I? ^|l|%jOund W^cribed in^MPLE 24, Part 
,. T ,^ ^-J t^f^^ ^ of^hqursatroom 

teitiperafure." 'th'e^Wine joTOat^n pccuj^oyer c a period of .18; hours at 
35 ropm. temperature. The crude product is purified .by RP-HPLC eluting in a ?. : 

gradient of' 10% {^^6,^1%, ]£A) .^60^ CH 3 CN/H 8 Q (0.1% TFA) and 
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the appropriate product fractions are lyophllized to provide the title compound 
as a white solid. } .. . 

'H NMR (DMSO-d 6 . 300 MHz) 6 9.32 (bs, 2H), 9.28 (bs, 2H), 8.38 (s, 1H), 8.26 
(d, 1H), 8.05 (d, 1H), 7.93 (d, 1H), 7.88 (s, 1H). 7.79 (dd,1H),. 7.65 (m, 1H), 7.52 
5 ,(m, 4H), 4.4.1 (AB, 2H), 4.16 (m, 1H), 3.08 (m, 2H), 2:49 (s. 3H). 1.97 (m, 1H), 
. : 1.56 (m, 1H). FAB MS, [M+HJ*=437. Elemental analysis calculated with 1.7 
-mole of H a O: C=51.71%, H=4.92%, N=9.65%; found C=51.70%', H=4.o6%, 
. N=9.41%. • • ■:■ 

!,, Mf . . !"-./•,.. 3 y ■",! .■ •.«-.• •. ' / •-' - ' v <"■ ' -'£' 

10 EXAMPLE 38 . ;o T . :•. ~-i.i-A.ir. 

.7-EthvlnaDhthalene-2-sulfonic acid f1-f3-tamindiminbmethvl)behzviy2- 
,j Qxopvrrolidin-3-fSVvUamlde trifluoroanetata; . nr..- . - ■ r - , -c, 

A. 2-Methoxv-7-trim eth vlstannvln anh tha tans \ o b 1 c i 1, 
,.15 The titfe compound js ; prepa^ using 2- 

methoxy-7-trifluorqmethanesulfonylnaphthalene In place >of 7-methyl-2- 
.trifluo.rqmethanes purified by column 

chromatography jn a gradient of 2% EtOAc/hexanes to 5% EtOAc/hexanes to 
afford the title compound as an oil. , ±r» .■: ■ , . ■■■ 

20 NMR (QDCI 3 , 300 MHz) 6 7.89 j(s, 1 H),.7.70 (m, 2H), 7.43 (d, 1 H), 7.35 ! (s, 
1H), 7.12 (m, 1H),'3.91 (S.-3H), 0.39 (m,9H). 

.ii'-j r«s cii.'w,<)QZf{i-':>o .-:!# •■.■>>'* ■'<■ >•- : -- - • 

? i B. 2-Methoxvr7rethyl naDhthalBnft., 50.^ f.v.-S ) r •■>< -M H 

To a solution qt2 r methoxyr7-tri^ mmol) 

25 in 24 mL of THF at -78°C is added n-butyllithium (2.80 mL of a 1.6 M solution in 

:. o ^ then 
warmed to 0°C over a 30 min period. The mixture is cooled td> : 78?e again and 
bromoe.th^an^ for 
^ TOOMtes, and then at .ambient:temperature for 4 hours/ At this time, the 

30. . . reaction ^mixtureJsjquenc EtOAc 
r , and the layers are, separated. : The organic layer is 1 washed with T N aqueous 
HCI, water, saturated NaHCO^solutiorivand saturated NaGl sdlution.C The 
p ; , • organic layer, is dried :oyer:.MgS0 4 ^filteYed: arid >r db7iicint^tSd^tb')£f&^s crude 

;2 v, . ; ■ pfofljjcl - jwftiich. is, purified by column chromatography in a gradient of 2% 

35 EtOAc/hexanes: to; 5% EtOAc/hexanes to give a 3.5: 1 mixture (0.56 g] 3.0f - 
mmol) of the title compound as the major component and 2- 
methoxynaphthalene as the minor component. 
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• no: -.H.NMR (CDCI 3> 300MHz)8 7.72(m;'2H)r<7^^^ (d, 
1H), 7.08 (s, 1H), 3.90 (s, 3H), 2.80 (q, 2H). 1.31 (t, 3H):- &:iri * v 5 e£ 
. .;'H ; 3) 8£.f? .>"HS ,3d) •" ,2d) Rf .£ c (sHM COG J>OBMG) HM'» : H 1 

q.: " fr C. ^-Ethvlnabhth-alerie'-P-s iilfonvl bhlor'iH^ e V .(Mr .b) SO ? ''H , ,b) 

' • f 5 :ri ) 'A 1 m ixture of <7-ethyl?2-naphthol and naphthbl Is 1 prepaVed as described jn 
. t .i;.j, v EXAMPLE 37. 'Part C using the 3.5:-1 !rriixture?df ^ethoxy^etfiylnaphthalene 
.•••r $, .:and'2-methoxynaphthalenalri"place of 2-mm^ The 
crude demethylated product is partially purified by column chromatography in a 
gradient of 5% EtOAc/hexanes to 20% EtOAc/hexanes. The 7-ethyl-2-naphthol 
1 0 mixture is converted to 7^thyl-2-trifluoromethanesulfonylhVp7ithiiene a§ ' 
-£.Lfe9ribed^n^^ 

purified by column chromatography ifra'gradient of 2% EtOAWexanes to 5% 
EtOAc/hexanes. The crude 7-ethyl-2-trifluoromethanesulfonylnaphthalene is 
then converted to 7-ethyl-2-trimethylstannylnaphthalene^ in 
•fi yJ&u ^EXAMPLE 37^ Part-E.ii The stanhylated produt^ column 
-ii rehrpmatographyjin! a gradient of 2%'EtOAc7hexahes to 5%"EtOAcMxanes. 
. <-■ - 'oTHe^rethyl^trimethylstannylnaphtnal^ 
•-• : asjdescribed in EXAMPLE 37,' Part F using 7-ethyte^- sv ' ; ° - ; '~' r r;o 
trimethylstannylnaphthalene in place 6f 7-methyl-2~-' on ,9,,iJ e,i ' 
20 g xtrimethylstannylriaphthaleh'e (and, Et^O" in 'place^of f HF: !l The > crude mixture Is 
purified by column chromatography in a gradient of 5% EtOAc/hexanes to 10% 
EtOAc/hexanes to afford the title compound as an oil. 
1 H NMR (CDCI 3 , 300 MHz) 5 8.54 (Sifiy^ftOl^^ iH^O (m'. '1H).<7.87 (s, 
. mu r r.1H),:7-8.1r(s r '1H)v7.61 (d.r1H)/2.88 (q,^2H)i : 1.35 (t/ 3Hp ^buioe b o i 
■:• n-2,5, : :V t r. 1- fi - ' lo i lf! 08'.?1 :nup{:Uv*iid'n t/&"bs 3! 0°S\- ?8 Th'T '.c J«v. S ni cS 

:v; ' : P- 7-Ethvlnaphthalene-2-iajlfon>c'aclri ^ 
!• iq 1 .nr sXSjtyUamMfir.ee- ei-jr^u e»n .boheq r un 0C (3 ->«vo O°0 05 fcrnmaw 
, 1 o< o • Thejjtle compound»isfpreparedffrbm!3-(3-(S)-am^^^ 

er.: ylmethyl)benzpnitrile hydrochloride 'as* in EXAMPLE 24, r Part ; B using 1 7- 
V -A..;3p. ijieth.vJnaphtha!ene s 2t^ 

~ sulfonyl chtorjde.^The crude product is triturated from' 50% EfbAcVrTexanea to 
o r; Siya.the^tjtl^pomppund as aiwhrteisolidpCHot/l or.?w;>H?. .ieis*v .iOH 

v -.)•,:• WKPPPU3QQ..MHz>S .8..41li(s,i1H)ji7 : .96.(d,L1H); 7:85 (m. 2H)p7.75 (s, 
:> vj HJ.;7.55 i (m. £ 2H) { ,7:45 (mv ; :3H) i 5.42 ( S ;c1H)p4.46 (AB,f2HJ, : 3.76 (m. 1H), 3.20 
35 r ..c(m,^2.8j.(q,.2H)...a60 (m,-1H), 2.10 (m,<IH), 1.39 (t;3H)? '•"' > ' '^3 -X 
S b., -3 inenoqmoa ■• •.■;&.t: o.iJ ss hn«J... jio:; i- u <\i arij ic •j^-.'-Ki-. 

- ..in-]: 'eo'i: .-v.fr. a.-v irj!:,rf<rtaor'Vr.crt}-*n 
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E. 7-EthvlnaPhthalene-2-sulfonic acid (1-f3-faminoimin omethvl)benzvn-2- 
QXODvrrolidin-3-fS)-vl)amide trifliiriroarfttatfl 

7-Ethylnaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2-bxbpyrrolidin-3-(S)- 
yl]amide is converted to the title compound as described in EXAMPLE 24, Part 
. 5 • C. .The imidate intermediate is formed over a period of 18 hours at room 

temperature. The amidine formation occurred over a period of 3 days at room 
temperature. The crude product is purified by RP-HPLC elutihg in a gradient of 
10% CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H a O (0.1 % TFA) and the 
appropriate product fractions are lyophilized to provide the4itle comoour;d as a 
10 white solid. < : r • - '-■ " : ■•<) <• 1 ' V" ' • c " 

m NMB (DMSO-d 6 , 300 MHz) 5 9.30 (bsj2H)i 9.20 : (bs, 2Hyf 8140 (s. 1H), 8.25 
(d, 1H), 8.07 (d,1H), 7.97 (^1^7.90 fs, 1H). 7.80 (dd, 1H), 7.68 (m, 1H), 7.55 
(m. 4H). 4.43 (AB, 2H). 4.16 (m, 1H), 3.10 (m, 2H), 2.80 (q, 2H) 1.97 (m, 1H), 
1 .59 (m, 1 H), 1 .30 (t. 3H)i i FAB MS; [M^T^I^liemm^i'cmlysis 
1 5. . - calculated with i1 .6, moleTdf " ^O^C^z:67WH^M%rtU^Xt%; found ' 

, C=52.65%, H=4.60%, N^9;i7%pei6iu. .-.£.. :C, ■ : S-mcriC -■ i rfO-H 
••_ i ;>e : to Hri) i ho: is--', /"i "■£-■!.'? iv; -v •cD-'-'-n- (JOaO 

... t EXAMPLE 39m o r ,:?»... ' *;/?!. ... i ,f-£ 
5-Chloro-6-aminonapht halenB.p-Riilf6nic afelH '"' 
20 (aminQiminomethvnben7vn-2-6xdDvrr oTidiri-^ 

•i r.\ o f:',,;).Hj (AVf Jrf.0) G,.r! MO.r'.' <ffGf !o 5 ■ <o6.t 

,-A. d^b^&i2hjfes^^ er;s ; 

To a suspension of 6-aminonaphthalene-2^suifoh^ g , 12.2 

* .vH mmol):.in 70Jml2of wafeAs^daea^olid NatDH (1^0 1* V/2^mmol)^at room _ 
25( ^temperature: .The mixture is stirred fofl KouVT ^ntfbfei^'' chlofoformat© (3.43 
cNmL; 24 .m>hol))i$lM^cld^.^B^uiBng9riixfi^ i^rreVo^lperiod of 16 
hours. The crude product is treated as in EXAMPLE 24, P&rt 4 A to give 4.70 g of 
crude N-CBz-6-aminonaphthalene-2-sulfonic acid, sodium salt. A mixture of 
the sulfonic acid, sodium salt (2.3 g, 6.10 mmol) in 15 mL^bfthfony ^chloride is 
30. : ;; heaIed.at ; 80?C:fbf 5:h6urs.biThe"m 

and concentrated in vabiio* The residue 1 is J dnuted w1th%tOAc : an^ e washed 
successively with water (2x), saturated NaHC0 3 solution and saturated NaCI. 
The organic Jayeftis-dHe^ to 
;give;a: solid, ^he crude'pro'duct iMUtk^^^m^/^nei^ afford 
35. ,lhe\tHlet-com-p^tfdi(o:5^i^te^l§ i^ffilM 3 °' bedh0?si ' i cc 
1 M :NMR::(eDGI^)300'MHz) 5 8.75 (a, iHj, 8:60^ fH), p 8;39"(d, Ttfi'tifo (dd. 
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B, N-Cb^-5-Ch[oro-6-amlnonaphthaiene~2^suifoniH ar.id ri-f3-RVariobenzvn-g- 
t.l'i S niLr.?* 0 ^^ 1 '^^ bbs oinoHus-S-e^elsri:r.qBnl\rii3-V 

.. >s =»J%9^J .TOP.WQdt^RrgPare^ from!3-(3-(S)-amino-2roxopyrrolidlh-1- 

3o;>#Mt?yP b ^ 24,'Part B using N-Cbz-5- 

• o-. i£ ; ^y?/?o 6 -3n^ place ttfc&n'sqrne, 

> ir-s'bs r m ^ 0 ,^ crude product is purified by 

^.?^V.^^/ Ch r^ ma l?9rap! l yk l is | ng a gradient of 10% BOAc/CH^ t6f25% 
h iiJO , EtOAc/CH 2 CI 2 to give thejitle, compound ; as a.solid. b w ty.anqoiqqa 
V 1 H NMR (CDCI 3 ; 300 MHz) 8 8.49 (d, 1H), 8.41 (s, 1H), 8.15:(d. 1H);\7.99'(d, 
,>c a , H i- I \*).>Jfi9MMiM?P<&®>\ (CP(J!H). ; 6:30 ,(d.-<l H)>'&29 (s; 2H), 4.45 (s, 

.n „:r;r ,|Ss^W»^^ *i 

(1 ,r mi \3 r iHS ,D) C8.S ,(H2 ,m) Or.C ,(Ht ,m) St.* .CHS ,8A) ,(Hfr ,m' 
N-Cbz-5-Chloro-6-aminonaphthalene,-2^ 

oxopyrrolidin-3-(S)-yl]amide is converted to the title compound as described in 
EXAMPLE 24, Part C. The imidate intermediate is formed 6ver f a* period of 3 
days at room terr^rature^T^ of 18 

M^^^^WM^^^S^mmMi^^^ BP;HPLC elufing 
in a gradient of 1 0% CH 3 CN/H 2 0 (0. 1 % TFA) to 60% CH,CN/H 2 0 (0. 1 % TFA) 
and the appropriate ^ title 

c p • ^^#>f^TOfo^fe^n9lsr1Jrtqenbnimc-9 ft> ncl'aneoeua s oT 

' cn'rS 8MB«Wf¥W < WWia hmStefW**** (b5.'2H), 8.25 (d.H H), 8.09 
c i V ei« ( ^L75WJ^TO ^^v 2 !^ 65 -^ IN). 7,50 (m, 3H)jJ7^0 (d,;iH)?«.40 
; , boh^^'Affiftf AnaffltlJ* (rn«.1H).,^52 (rji? il H).> FAB MS. 

■ o k 0T> I^J Oi*a1ib^ >S 3J a NV\X3 ni &jb betswJ ? ; iouboiq 9bi.no unT .siuo. > 
•i. eiutxirr A M"<?. muibc r »U-B oinoiius-S-enolMrttriqBfv.rln s-C- .'iO-i<1 otuv. 
•■>■ nolrtevnoM!M0 4 9n c' ni (lofnm Or.8 .a tS) M-i muihe? .bos o ~.< •'!'»?. erlt 
30 - } 7-Methvlaminonaphthalene^2-sulfonlC- acid A41Mnm\no\m\nam^f)h: i-.^9. 

OaM b MBiutsa bne rioUuioa ,.OOHaf betBiuise ,(xSJ) ieie»* niiw vJsvSuaciVOg.: 
• A. N-Cbz-7-MethvlaminonaDhthalenB.2-sulfnn V Krhh'- f^f»i - >>ns t*- sriT 
h , !f , tt >j %|5;^i^^^^^f^l^#?!Hf? acid 0 sodium saltiis prepared as 
35" described* in EXAMPLE 39,, F/art, Abusing 7-amiaonaphthatene-2rsulfonic acid, 

r^^!"!? S $WJ:{&4WF}P$ ,' n :P la ^°.t 6-arninonaphthalen^2-siilfbhic acid, 
sodium salt. A^O^dispersion of, sodium hydride (0.21; g, 5.27 mmOl): in 
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mineral oil is washed with hexanes twice, suspended in 20 mL of UMF and the 
resulting suspension is cooled to 0°C. To this mixture is added the crude N- 
Cb2-7-aminbnaphthalerie-2-sulfonic acid,' sodium salt (1 g, 2*64 mmol) in 15 
mLT-of DMF. The reaction mixture is stirred for 10 min at 0°C and then treated 
5 j with methyl iodide (0.49 mLf 7.92 mmol). ^TrtewuMhomlxtureOS allowed to 
. warm to roomitemperature with stirring overnight. The reaction mixture is 
worked up according to the similar procedure used in EXAMPLE 32, Part A to 
yield the crude N-Cbz-7-methylaminor^^ salt 
(0.88 g) as a beige solid. A mixture of the sulfonic acid, sodium salj (0.88 g, 
10 2.23 mmol) is chlorinated as described in EXAMPLE 32, Part A. Tlie crUde 

product is purified by column * chromatography in ^ gradfehf bf 10%* 
l . . EtOAc/hexanes to 30% EtOAc/hexanes to afford the title compound (0.33 g, 
0.97 mmol) as a beige solid. 
_ ^ 1H); 7.98 (mV3H)r7.84 (si 1H);7.75 (d, 

15 1 H) f 7.38 (m, 5H), 5.25 (s, 2H), 3.50 (s, 3H). - :;d Q : 

>■ ,••!.• -"■> ;Jb'.- »C..q Sfij c: priit.102.ji; .O^'-iC, .'. •-; 2: iS.ii_r: r"-' .1 oh - -ri ; 

" ' & ' N.Cbz-7^MethVlaminonaDhthal ehe-2-sulfonic a 

oxoDvrrolidin>3-fSUvllamiri5.i<shv ■■■■ rv-i^trU e.<t): ■: ■ .ihoo 

The title compound is s prepared from ! 3-(3-(S)^ 
20 fylmethyl)benzohitrile hydrochloride as in EXAMPLE 24. Parti using N-fcSz-7- 

methylaminonaphthalene-2-sulfonyl chloride in place of 6- ' ,h ; ' 

methoxynaphthalene-2-sulfonyl chloride. The crude product is purified by 
. column chromatog 

EtOAtfCH 2 CI 2 to giv#th'^ 
25 -tH'NMR (GDC^-306^MHS) v 6-(9r41 T, (8? tW), c 7f9^ 0, ^Wf&A^ktylVwfs, 

ob^oi(s,SH)f3.79(^ 

2 : ©rur:- ©(IT .sbholr.o lyno1lu«-a-e5n3lar«r1qsn\'xorttenr-H io *<-siq 

so temipaiminaD^^ 

■ oxopYr ra iidin-3X(S)%r]arfijae 5: !s^con4rtyd S^^^i^-ii'SkcttoBfi in 
EXAMPLE 24, Patf G?Tne l hiti&I^SiU&'d l^med^vefa period of 48 
hours at room temperature. The amidine formation occurred over a period of 3 
35 ^days.atfrbom-^ ehrting in 

a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA)-toei^(^6r^8W4 i TFA).and 
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o<i, irru, r/ii! 1 ^ a i ) R ro P r ! e l te prpduct fractipns„are.lyophili2ed-to provide the title compound 
• a sbu.;-. as .> a >V#l|t e fPl^.txtm s'fii of .0- r. cj bsioco si noiaf.sqrue tnblueei 
cf oi OomW^.PM^S^ ,a9^M^M^fl^£^H)cja,<».(!t*■^^«:1.1;<^?1H) I 8.08 
! -..j-.i .- ^•;1 i W<7 ! -§9ii d r,;1H)' 7,70 (d fi 1H); 7,6B ; (m,r1_H);^54 (m, 3H)f-7t45?(dd, 1H), 
o) b§«o\&&d&x^*M&JH)> 4 42,(AB ? 2H); ( 4.10 (m..1H)r3 05 (mi 2H), 2.77 (s, 
ai e ruSM).' «1<83$R»eW .IrgJrifiPrrl H)», ^B i iyiSr J [M*H]>452 f rBemental:analysis 
o- , **c> ,^^J«^^P^p|e,^||,OfjQ-4^§4iftJ H^4.'17%rN=1O.07%; tound 
^ ^.ji^^'^ etruio 9ri: b«e«y 

c S8.0) lieE'mtJibca .bloeoinotbe &rii ic eiLtxirr A .bilos s o& ^ ne 0) 
•-ou-fo en^ AI M ^VPi 4 5 S aJ^MAXS ni bsd:\089b as b;:?sr»ho!rj =i (iom-.r t'.2.<5 0 ? 

.biloe ©Died e es mm Te.O ^ 

t) s \ - A -g-Trifluoromethv^ 
15 chloride, fHe g) 05E (HS ^ e2 . 5 ,. v Hc ,m) se.T ,(nr ar 

The title compound is prepared according to the procedure described in JL 

. :. i ira^^ jfjWfa M^fllHBkflfl^ feQQjP^e^t^E^r&feaoaifee. The 
crude residue obtained is triturated withJEtaOjoiyield. pmduct;which -is of 

~i fV^^QlBHG^ tfi^fe u ?^ d in.§ub,sequent I i;eactions:iucionTo ■> e«M eriT 

* J3 ! - M M ftfe?J?! fJWH?) :Wf-Sfi <mim<m<™ 1^4.90 (8, 2^; 3.95 (m, 
2H), 3.10 (mr ( 2y). Qfq nj 0 5i TOtr »; : lycu^iua-S-ensJfr^daonof.smjelvntofr. 

h'sOhua ai louboie, ebu?o ertT .ebho'rto l YOoMi.»e-R- e» • A'KriliiqjSHVp.-orijsm 

p : T";Tr |f !MorQmflthv)acetam^ 

f1-f3-Cvanobenzvl>-2-oxoDvrron^ OJ . p s H0\3AOid 

^^f^ 1 ??^ 2- ) 

.•H r J?? 1 !!?!?^ Chloride in J 

place of 6-methoxynaphthalene-2-sulfonyl chloride. The crude product is 
purified by co\ur^.^<^^ri^i^g^Qr^^Xj^O%> BOAc£CH 2 CI 2 to 

" ^ Ji( l ( M),7>50 : (m,3y)^7.39 (m, 

• o i< A ^rr.>'» & ;qvo hannrao nollsrmo* ©niblmB eriT .3iujs n yqf'v->J fnom aiuori 
b,; s ^^^^XP^^ftA ^T ^ 0) QM^O/SO *0i ;•: -.c-b.-no b 
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To a solution of 2 : trifluoromethylacetamide-1,2,3,4-tetrahydro-isoquinoline-7- 
sulfonjc acid [1-(3-cyanpbenzyl)-2-oxopyrrolidin-3-(S)-yl]amide (0.50 g, 0.99 
mmol) in 6 mL of EtOH is added a solution of sodium carbonate (0.56 g, 5.27 
mmol) in 6 mL of H 2 0. The solution is stirred at room temperature for 5 hours. 
5 v AfterJhis time, the solution is concentrated in vacuo, diluted with. CH 2 CI 2 and 
washed with H 2 0 and saturated NaCI solution. ..The organic phase is dried 
over anhydrous MgS0 4 , filtered and concentrated to yield the title compound 
(0.29 g,.0.71 mmol) as a beige solid. > . 

, ' H NMR (CDCL., 300 MHz) 6 7.68 (d, 1H), 7/60 (m, 2H), 7.49 (m, 3H), 7.28 (m, 
10 , 1H), 4,50 (s, 2H), 4.10 (s, 2H), 3.75 (m, 1H). 3.20 (m, 4H), 2.90 (m, 2H), 2.60 (m, 

. • 1L! ;^.. v 1H),2.ip.(m,,1H)... ; = ■:. C. us.^r, • ^i.U : • K.[H 



, (aminoiminomethvnbenzvn-2-oxbD^^ 

1 5 To. a solution; of, il i2,3 f 4-tetrahydro-lsoquinolihe-7-sulfohic acid [i : (3- r 

cyanobenzyl)r2-oxopyrrolidiri-3-(S)-yl]amide (0.29 g ; 0.71 mmol) "in 1 0 mL of 
CH 2 CI 2 is added 0.27 mL of 37% aqueous formaldehyde. The solution is 
stirred at room tern perature for 1 hour. After this' time, sodium ^ r " 1 
. ,triacetoxy.bprohydride (0.05 g, 0.22 mmol) is added and the resulting 1 mixture is 

20 stirred for 1 8 hours. The reaction mixture is diluted with GH 2 CI 2 and washed 
with saturated NaHC0 3 solution. The organic phase is dried over anhydrous 
MgS0 4 , filtered and concentrated to.give 2rmethyk1 ,2;3,4-tetrah'ydn> 
isoquinoJine-7r^ 

(0.16 g, 0.71 mmol) as a solid. The crude methylated maten'al is ilHerf 
25 converted to !the.title compound as described' in EXAM^PLE 24[ Part*C! The" 

^uJmiclate: intermediate: Is foiTned-bver ; a^ 
& • .'. Theiamidineiformatioh occurred upon heating : a?refldx f6f 2 ! no^rs? s tl1e crude 
, • . . product is purified by RP-HPLC elutihg iff a gradient of i 0°/S CH 3 0?#H 2 O (0. 1 % 
TFA)-to, 60% eH 3 GN/H 2 0 (0.;1% TFAJ&nd the'appropriate product' fractions are 
30 lyophilized tqt provide. th6CWIe.-<torr«^htf a v s^v^fte'^ftqL ig : :>i r ' ' j,J * °° 
. 'H ^.MR (DMSO-d 6 ; 300 MHz) 5 9,34 (bs?2H), 9.31 (bs. 2H), 8.26 (d, 1 H), 7.75 
(m, 3H), 7.57 (m, 3H). 7.49 (d, 1H), 4.60 (s, 1H), 4.45 (s, 2H), 4.40 (mf 1H), 4.15 
, , Km.s1 m&AOim, 2H), 3. 1 5 (Hi, 4H)P 2.95 s (sV3l4)r 2.1 0 (rt?5H)! ^M1m! ; I H). 
i J=AB. ; ; MS. i [M+H]>442. * Elemental analysis calculated with' 12 mole of H z O: 
( 35 , , ,0=44-03%, iH=4.75%f N=9.87%; Sfound C'=44.03%, ^.28%'^ N^9.96%. %,L 
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-.>,ni .or 1.2.a.4-TetrahvdroisoaulnQlln e^sulf6nifi:aRid'{ : t^ -io p-^mJob £ uT 
HP 0 ,8 ^amlnQiminomethvnhfin2vn-2-Qyn pvrrolidini-3WSVWlVmWh'yl r amid? 
v-j.r g ! d'hydrochloriripy ,ihr ^ fa ni fiilos c bebbe ai HOB to Jnn o m «lor,iT. 
Mjori 2 ;oi oitiieioqme) neoi ;c bsrjiJa ?i noituloa fe.- i C\H io J'r-. *• m v lorn in 
- tn ,5 , p A.-> 1 ;2.3:4-TetrahvdrolsQauinollne^7-siilfh nic acid r 1 -ta^'riafeffiflft-P- 5 
-'oxopvrrolidin-aWSV-vHm gth\>l>amide\ bs.ir.'uk ^ bne O s H rl.'tw ocrtssw 

,n j: 4U,v 2 :\ r !l!. u ^ [1- 

(3-cyanoben2yi)-2-oxopyrrolidin-3-(S)-y|]methyl; amides Is"" prepared as 
• A described, ip .EXAMPLE 25, Part A using 2^rifluor6metHylacetamide-1 ,2,3,4- 
( ,k tr 5 h y^?^ ls ,9q o !n9,line :v 7-sulfonic acid i1K3^cyanbberi2yl)-2-6xbp'yrrolidih-3- 
(S)-yl]amide as the starting material. The crude material is purified' by column 
chromatography in 25% EtOAc/CH 8 CI 2 to afford the methylated product as a 
solid^TfteJitje compound is -pmmi^^f^MEXMP(^%vf^eat C 

1 5 acia; [1 i(£cyaijoben2y1^ as the Starting 

•c x m ^®fiB!r.'Tne c/ude. product; !s,triturated frbm;50%'EtOAc7CH 2 eii to ; affo.-d (he 

n^!!§:59^P oun - d w^ s - a .§9l id i>'« zuowpz i^S to Jm TS.O bebbe «i ^HO 
1 "HNMR f (CDC! 3 ,3pp/l^Hz) 

"^.•.^^(SMWi 4d5L(A8.«H);^10<s„2H),-3 i 20 to'^fcaO^SH). 2.79 
L 20, . (s B 3y), ; 2.36,(m, \1h!).:&0S (rrvlHk n-.!:wfv '•r! i -n or' R f lot bxr,\U 09 
rfMO'fc^r(n»-5 iriwo b9hcr.' ; resin iji- ^c srfT .nom'lo?, r CKj! 'fI > b^Jn.uJfo r!ti% , 
B - 1 •,2-3 4.TetrahvdmlRn Qufnollna-7-sulfonio>flniri (1 -fa. b* -= *Ii • , OSi^V, 
,i iVtS r t . y . (aminQiminomethvnbenzvn-2-oxoovrro^^^ 

$fl5frffite)ftfr* bs^Biyfiiam etino em biloa £ ?k (.lonrrr- r T.O ,g 8. .0) 
25 iT ^S^^-Te^rahydro-ispqu c 

c k» desc P^ d 'P E^MPLE 24,, ; f?art,C oc XheJmidate intermediate Is formed over a 
> . oPf^^yHWAtCP^ temperaturea.The amidine formation 'occurred upon 

enoiicffffiR : at Iq^&BMSBkSj J™!!* rThe crude! product is purified by RF-HPt.C 
30 eluting in a gradienl Lpf ; 10% i CH 3 GN/H i O-to;60% CH 3 GN/M 2 0:and ; the " Of. 

■ a PPi5?8 ri ^ e iPr9 du . c ^ fractions afejyophilized'to provide the title compound as a 

■ i« .T*lS? v^-fi - ^ .3) 9*. * .- ? if e? ce,i< ,(Ht- ,i>) e*:; .0 le ,m) \gA ,;hc .oM 

, f , 1 H,NMR { (DfoS^^ 2H); 9.20i(bs,i2H). 7.78 

35 4,32 (s, 2H), o 3.32 (m, 2H), 3,18 (m,2H). 3.09 (m, 2H); 2.64 (s. 3H). 2.03 (m, 1H), 
1.80 (m, 1H). FAB MS, [M+H] + =442. 
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EXAMPLE 43 - : - " " ' V 

7-Methoxvnaphthalene-2-sulfonic acid { 1 -[3-f aminoiminomethvnbenzvn -2- 
• oxoDvrrolidin-3-f S )-v\\-( 4-n itrobenzyHam Ide trlf luoroacetate. »- 

5 : ; A. 7-Methoxvnaphthalene-2-sulfo nic acid f1-(3-cvanobenzvn-2-oxopvrrolidin- 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part B using 7- 
: !j. s methoxynaphthalene-2-sujfonyl chloride in place of 6-methoxynaphthalene-2- 
1 0 sulfonyl chloride/ ; The crude product is triturated from EtOAc to give the title 
compound as a white solid. 

1 H NMR (CDCI 3 , 300 MHz) 5 8.38 (d, :1H).\7.91 (d, 1H), 7.81 (d, 1H); 7.73 (dd, 
^t- ,1H), 7.59 (mr.1H); 7.42 (m, 3H), 7.30 (dd, 1H)> 7.25 (m?1H)r5.39 (d. 1H). 4.45 
-.ii. . (AB; 2H)i 3:92 (s, 3H); 3.75 (m, 1H),'3.20 (m, 2H),~ 2.60 (m, 1H), 2.10 (m,-1H). 

15 . ;.- Dsi^rterj'-^ ct >*iu xin. ev.u&r- ;>' )•;:.' tsrIT .nnri-n u-.s-.a/i^s no _ c! 

B. 7-Methoxvnaphthalene-2-sulforiic acidqi--( 3-cvahbbenzvn-2-ox6pvrrolidin- 
.... 3-(Sl-vlH4-nitrobenzvnamlde: o- < • r.,.ov.- nftvii'-: i '< i w 

The. title; compound is prepared as described in EXAMPLE 25; Part A using 7- 
, r . . ,methoxynaphthalene-2-sulfohic acid [1-(3 i cyanobenzyl)-2-dxopyrr6lidin-3-(S)- 
2Q ..... yljamidetas the starting material and p-nitrobenzyl bromide' in place 'of methyl 

iodide. The crude product is purified by column chromatography in 50% 
;,. M EtpAc/hexane.s toraffdrd the title compound as a solid; a? ' J - RM ' /s r,: 

. , ; 1 H HMR (O.DCV 300 MHz)i5 8,31 (s, 1 H), 8. 1 0 (ntfSHj?) 7i91 (d, 1 H), 7.84 (d, 
i.S . •/ .1 M); 7.8flti(dJ?1 H)i .7160! (m, 3H);7.50 (s, .1 H), 7v45"(9, 2H); ! 7T31 J (iti^fH), 7.19 (d, 
25; u 1H), ;4.65 (AB, 2H).«4.5Q (m, 1H); 4.38 (ABj 2H), 3.97" (s^H>; 3.-1 7 : (hi, 2H), 2.41 
.; (m;.1H),MT.99 (m, 1.H).-i. t; w fc.Mr»J-.-.HfiO euyusne minur.'soiS ^Ca-jh,-.^] 
> t>ft 3~!-i -A-:'.- t=-H o v *rft.0?.--'., % bf;»<o* •.••V58 S»f- <**-•-' H 

C. 7-Methoxvnaphthalene-2-sulfonic ac id f1-r3-(aminoiminomethvi)ben2vH-2- 
oxopvrrolidin-3-fS)-vn- r4-nitrobenzvnamide trifluoroaceta^l ; q — x - 

3 Q .YlrMjethoxyn^ 

(S)-ylH4-nitL0benzyl)amideiis^ in 
EXAMPLE 24, Part C. The imidate intermediate is formed over a period of 18 

:l .1 , u ,hojurs i j^rppmitemp.erature.t' TheVam W at 
reflux for 1 hour. The crude product is purified ^RP^HPLC 'elating ih a 

.35.-:. gradient,ofi10%iCH3GN/HiO (0:1% TFA)'tb 60%<CH 3 CN/H 2 O (b!i% TFA)^and 
•...,! the appropriate, product fractions* are lyopnillzed to provide' the^tltle compound 

■ j > as an 'amorphous - white'solid:' r>n? i&niiarr. r..~;>i&\-. o il as oblmePy 
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1 H NMR (DMSO-d 6 . 300 MHz) 5 9.30 (bs, 2H), 9.25 (bs, 2H), 8.38 (s? 1H). 8.13 
; i_ :; , J.(d;L2H) i -8,0A(cl,[,1 H),/7:96 (d, ; 1H).,7.80 (dd.5.1 H);fi7:70 ■(mf3H), 7C55 (m, 4H), 

7.34 (dd?;1 H),'4:94=(m',L1H), 4.50 (AB;>2H); 4;36 (AB> 2H)i'3:89' (s'^3H), 3.16 (m, 
1H), 3.07 (m, 1H), 2.15 (m, 1H), 1.74 (m, 1H). FAB MS, [M+H] + =588. Elemental 

found C=53.14%, H-4.24%, N=9.42%. .*bSrn3i»v-y31:C 
! nibiioriycjoxo--- "yrn- ,.?)-£)•»'• mcM bei&qe ; r : ci bnuoqivei.. -:•!;;; oril 
lEXAMP^^g 3J c <fviAX£5-r>i ss'ebiv ri.oibyr* ■•;;iiiicosnoci(!yd]=rnl\ 
• -:s«e. 7-MethQxvnaDhthalene-2-sulfonlc acid (1 -rfl-rami nbimirinmathynbengylj-p. 
10c - oxoPVrrolidin-v3-^S>-vnU-aminobQn2yha mide-bistrifliioroaceta 0' ■ 

.biloa 9Jiriw f as bnuoqmoo 
.!)) oT. \TP a solution of 7-metho^ria'phtKalene-2-siJlfdnic'Scid ['{T-ja-^M 1 /. H r 
f ,(M r (aminjrtminpmethyQte (0.23 
; I • ,r 3.,Pi33 mmol) in. 10 mL of MeOH, is added a catalytic amount'of- 10%- palladium 
15 on activated carbon. The heterogeneous mixture is hydrogenated at room 
'at: •^vfa|^^^r | Mgl^gfd^^'pon> of fefor 1 8Jipurs;n Jheicrudei'mixture is diluted 

with MeOH, filtered through a pad of Celitejj washed witrf MeOH '(2 x1b mL) and 
L.f.i ,P9ncentrated 1n\yacuo: OThe crude product' is purified' by RP-HPLC eluting in a 
re-nibii9Cadentof 

<i;20 :1 {othe^appropriate, product .fractions are ^ilyophHized to provide the titlelcbmpound 
•P0c(°- 1 vt 9,^0 ( .1.4-mmo!) as= a- white solid, ei Joubc-in sb'j:.: ^riT sbihti 

'H NMR (DMSOrd 6? 300 MHz) 8;9,29_(bs I 2H);-9:06 (bs, 2H), 8:44 (s|^1 H), 8.03 
•..) V s (d.i1H); 7.?6. (d;' ^);T7.82 (dd,HH);7.68 (d/lH)? ?. r 56 (m;'3H),>7i5-f (d, IH). 7.35 
v . ( :(dd, f 1H).c7,12(d. 2H), ( 6.72 (d, .2H)£471r (fti, r1 H)r4739 (ABi 2H)". V A.2?> (A2. 2H), 
25 r; . 3 : 90 1 (s.r3H),:3,10,(m. IH); 2.95 (m„1H), 2.10 (hi, 1 H),' 11.70 (mTlH):> FAB MS. 
[M+H]*=558. Elemental analysis calculated with '1.2 mole of H 2 0: C=50.61%, 
H=4.42%, N=8.68%; found C=50.61%, H=4.25%, N=8.64%. 

EXAMPLE^S^-^o^,^ ^tifstUSOSi;^^ , i:Ilv-(ei-fcCVU»Loii?a?e>.V 
30 ,,,,,7-MethQ)(vnaphthalene-2-sulfonic acid f1-fa-ramin oimihomethynben2yl]-gV 
y , c r) Pxopvrrolidin-3-YSVvl)f3-nitrobenzvl^amide triflijdrnapatatQn - .v- .;- t -'S) 

' "■ h>.. ,aq £» ievo tormot si eisib&ffnstni etebimi n\T .0 fi©9 >^ BJ-t-^AXJ 

.. A, 7-Methoxvnaohthalene-2-sulfonic aci d ri-^cyanobenzylV-2-oxopvrroKdin- 

.. , 3 .'C^' v ! Ua : nit r9 b 9 n? y nflmirifl -' 2i touDoiq vrunr erfT uon r 10? xtf \m 
> .3 c 5 ;/-.^if he title compound is prepared as described in EXAMPLE 25,iPart A:using^7- 
, m - e ! h pxynaphthalene-2-s ulfpnic acid |1 -(3-cyanobenzyl>2-oxbpyrrclldin -&-(S)- 
yljamlde as the starting material and m-nitroberizyl bromide in place r of methyl 
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.1 ■ iodide. The crude product is purified by column chromatography in 10% 
EtOAc/CH 2 CI 2 to afford the title compound as a solid. 
1 H NMR (CDCI 3 , 300 MHz) 8 8.34 (s, 1H). 8.17 (s, 1H), 8.02 (d, 1H), 7.90 (d, 
1H), 7.72 (m, 3H), 7.60 (m, 1H), 7.45 (m, 4H), 7.29 (m,.1H), 7.19 (d, iH), 4.70 
5 (m, i H), A52 (AB, 2H)', 4.46 (AB, 2H), 3.94 (s, 3H), f 3.17 (m, 2H), 2.41 (m, 1 H), 
2.00 (m, 1H). . . • v.i, ; ; . - ; ' , : : '«.(•■-■. 

B. > 7-Methoxvnaphthalene-2-sulfonic acid •l1'4^fan iiritiimlnoniethylft>enzy»1-2- 
oxopvrrolfdin-3-fSWIVfa-nftrobenzvnamWlrifluofeacfttate. ^ 1 ^ 
10 : 7-Methoxynaphthal©ne-2-suifonic acid (1 ^(3^anoben^j-2^xopyrrolidih-3' 
(S)-yl]-(3-nitrobenzyl)amide i is converted' to the title compound asdescribed in 
• EXAMPLE 24, Part Ct ! The Iniidate intermediate is formed over a period of 3 
;: days at room temperature/ ThW'arriidihe formailibW bccurrld Upon heating at 
reflux for 2 hours. The crude product is purified' fcy' ' RP-HpLC ejutingin a 
15 , • . gradient of 1 0% GH 3 CN/H 2 0 (6.i%TFA) tb%6% : ^CN/H^O tO^TTFA) and 
; . the: appropriate product fractions are lybphilized to provide trie title compound 
as a white solid.' r- -■ c ' u ^- ** : 1 r "* : - 5 " s ia ' - 
1 H NMR (DMSO-d 6 . 300 MHz) 5 9.29 (bs, 2H), i 9.18 (bs, 2H)', i 8.39 (s, "iH). 8.33 
(s, 1H), 8.03 (m, 2H), 7.97 (d. 1H), 7.86 (d, 1H), 7.79 (d, 1H), 7.67 (d, ,1H), 7.55 
20.:, (m,:5H) ; 7.36 (dd, 1 H), 4.92 (m, 1 H); 4;50 (AB^2H);'4.37 (AB. sM),%h (s, 3H), 
3.15 (m, 2H), 2. 15 (m < '1 H)~-1 .80 (m; 1 H). FAB MS, [M+H] *=588. Elemental 
■ oiimysio oaiuuicxieu vviui u.o rnoie OI n 2 u: l^=!>3.74%, M=4.44%, N=9.79%; 
- found; G^3.73%; H=4i 12%. Nl=i9.54^. : 1 ' ' ^' r w t'v ^ 
U> rom>q s irrvu \i.a>r. :l 6.*.'":tbefi:te»ni »JFUoi' • • •• > nr.S ,<-'iI :'-5Ma\.* 
25 :EXAMPLE:46'^--— — — 3!5 ' *>•»;*•* *•••« icr.i 3nic..i ns? 
" 7^Methoxvhaphtfiatene^ 
/oxbpyrrolidin^YS^vlU ^mihofen^ 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(am^ 
30^ oxopyrrblidin-3-(Sj-yiK3-niU^ is converted to Jthe title' compound 

1 - as described in EXAMPLE '44; Part Ai^^e crude product is'purifjed by.RP- 
■■>> ?.( HPLC eluting r in ^ Vadieht of f0% CfH 3 fcKlfH 2 6 (0.1% 'TFA) ! tb 60% CH 3 CN/H 2 0 
(0.1%»TFA) ! and the 1 appropriate' 'pVocii/ct fractions afe lyophlllzed to' provide the 
. titl^compound'Wa^ite^iid?' " A fiiiw ^ 
35 'H NMR (DMSO-d 6 . 300 MHz) 6 G^^Hraitf^HjTa'SS K IH), &04 
(d. 1H), 7.97 (d, 1H), 7.82 (d. 1H), 7.68 (d. 1H), 7.57 (m. 3H), 7.50. (u.JH), 7.36 
(dd. 1H), 7.12 (m. 1H), 7.04 (bs, 1H), 6.82 (m, 2H), 4.80 (m^1 H), 4^35 (AB, 2H). 
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^ ;*0t^$B,2H^ ( m , 
1H). FAB MS, [M,ttirs558--.nuoor,.oo ariii «rtt tocito .:• p s HG>V,A0t5 
b) OP V .(Ht ,t>) iO.fl .(Hi ,di \ t .8 -,({-{ i- (2 ) ££.8 6 (SHM OOG ,,:'>nO^. 3MM H' 
Jv" I- .^<F X D Al ^f^^7r.,m) es.', ,(H* .nr.; .".fc.T ,(H k .m) OS.Y ,[dC .m) SAA .(Mr 
H t 5 m) ^MethQXYnaphthaten^-sulfonic. acid ( 1-r3^amin Q imlnnmfi t hvnh fi n> y n-P . 
QXOPvrrolidin-3-(SWI)-(2-nitrobenzvnami de trifluoroacetate ..tsV 



J<- - r A ' 7-Meth0XVPqphmaleng-g-?mfQpiQ acid ri-ra-ovanoben2vn-2.o y nhvrrnliriin- 

3-(S)-vii-g-pitrob9p2yi)aip(ds, , m , f . ^^Hiy-rave nit^-i 
*. 1 -?l-Ho7&S<$5 ^PSS. !S W^w. desgribedjri EXAMPLE 25; ; PartA- using 7- 

... . ! - c X9.f, n jWe.3M^ i starting £ .material and_o T njtrobenzyl .bromide Ini place of methyl 
«3 e nttfi^b.M .^ift mt&,tfl ^MS^mS^EtQAcVhe^nes tojafford the 

p nlnniF^P^-^^M-huo ei !x**q ebmo ?df .aiuort C io* Mitt* 

T u:>arr£ H H^ Ccn,m^fen»?tH).^a(ddp*H). 7.23 

(d, iH), 4.81 (AB, 2H), 4.65 (m, 1H), 4.42 (AB, 2H). 3.94 .(9.-3.H), 3.17. (m. 2H), 

:T {*-:- .t 7 v'sa .fh^ ,b> g t ;a .fnr ,(Ht t>) Tfe.v .(Hi' m) eo.e (Mr 

,^P p) B, 7-MethoxYnaphthaiene-2-suifonic acid f.l-ra-fa m inoiminnmftthvnbenzyl^g- 
oxopVrrolidin^ <rp) 6r . c 

? "ffi^ h °^^^^^!^f%f5 l ^ i ^ ^?i^i : lT@^9yanpben2y|)-2roxoRyrTolidin-3- 
(S)-ylH2-nitrbbenzyl)afnide is conyertjd,to c the title, compound, as.described in 
EXAMPLE 24, Part C. The imidate intermediate Is formed over a period of 5 
25 hours at room temperature. The amidine formation occurred jjpon heating ~at 

gradient fDjg^ 

the appropriate product fractions are lyophilized to provide the title compound 

.u . ... ; } ^nM^B^^^^m^^ w ms. mha -=588, n 

Elemental analysis calculated with 1.7 mole oiH 4 0: ,0=52.52%, H=4.59,%, 

,(. .. r.? s .i'i" •.; \*2 ' .{!-!' M .T,>.'\ ,(Ht .■:) .{» .b) ViV .'Hr , j 
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7-Methoxynaphthalene-2-sulfonic acid (1 -f3-(aminoiminomethv0benzyiy2- 
6xoDvrrol)dln-3-fS)-vi)-f2-amin'obe 

/^Methoxyhaphthalene-^-sulfonic^acid {1-[3-(aminoimi,npm.ethyl)benzyiJ-r- 
5 oxopyrr6lidiri-3-(S)-yl}-(2-nH to the t:tie ~vrY?.ound 

" as described in B^iyiPLE f 44 > .part A. , The crude product is purified by RP- 
* )r HPLC eluting in a gradient of : jp% CH,C?^p.(0 ? 1% TFA) to 80% CH 3 CN/H 2 0 
(0. 1 % TFA) and the appropriate product fractions are lyophilized to provide the 
title compound as a white solid. , v =, iqt^AX^ 

1 0 'H NMR (DMSO-d ? , 300 MHz) 5 9.28 (bs, 2H), ,9.12 (bs^H), 8.45 (s, 1 H), 8.04 
(di : 1H)] 7.96 (d;SH)f^83 (d^lH)^ 1H), 6.98 

(m, 2H), 6.65 (d, 1H), 6.47 (m, 1H), 4.7S I (m^H), 4^33 (AB, 2HhA.32 (AB, 2H), 
3.8? (s, 3H) 3..10 (m, 1H), 2,BS (m, 1H), 2J5 (m, 1R), 1^?.(mv1H): FAB MS, 
" " [MVH]*^'558r l ' '■'a^. 

- ■ EXAMPLE^ „ .'■ u ,.; . . . h , i ^,,,,„ 

' 3-f2-Oxo- 3(SW2<)henvlethenssulfonvlam 
" benzamidme trifluoroacetate. t . . c .. 4 , ^ : 

•a*.- ^-,0 -0 v (Hi <ir..\ ; i .D) ? £ I i- vi C0£ . iC/.O- .' : »v /i '. :< 
2CT A. 2-Phen vlethenesulfonic acid f1-f3-cvanobenzvn-2-oxoDvrrolidin-3(S)- 

vnam.(je P ' {Hr M) ^o.s ^ ,rw 

The title compound is prepared from ^-^-(Sy-amir.o^-oxopyrrolidin-l- 

ylmethyl)benzonitrile hydrochloride as in, EXAMPLE.24„ParUB using trans-B- 

- styrenesulfonyl chloride in place of 6-methoxynaphthalene r 2 T sulfonyl chloride. 

25 The crude productjs triturated from.50% EtQActfiexanes forgive thejitle? o 

compound as a solid., . t , _ r . l4J# r .> ,. c . tl/ ., /nn . % 

: ^s^?s^r^ 5.35 (d , 

30,. B --, 3^2': Oxo-3(SM2;Dhen^ 

. ( 2-PJienytethenesul^onic (acld^lp^-cy.ano.b^enzyO-gtoxp 
i - In .EXAMPLE 24. Part C. The 

j,\ t ... ^Wgte intejmediate is formed i0yer r a perjp^-of 18) hours at room temperature. 
35 The amidine formation occurred over a period of 18 hours, at- room temperature. 
The crude product is purified by RP-HPLC eluting in a gradient of 10% 
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P«WK fractionViri l^za ^de the^fs'^poSd^aft white solid. 




•*iV ehivo-'u o] basil irfqr./i R.ioilojmi jouboiq stsnrcqqe ertt bne 'A-H .--Tr.C; 

EXAMPLE 50 .b.icf- ****rtw & as DiH/onrPcn ei, ; ; 

{••iS .a/0 SO ,(HS ,8A) eE> .(Hf ,m) «*Y.<» .(H/ ,m) T-N.d ,(H r : L) cs a.,(Hs ,«v0 

' :M P ^ A( H 2-PHenvlfit^ f a'nesTi'lfnni^ fflfi r^ ^^ fl ^y^ ^ ?fcv 

Vll amjde. .eoc= i; .-r.*.j 

15 2-Phenylethenesulfonic acid [1-(3-cyanoben2yl)-2-oxppy^rolidin-3(S)-yljamide 
Is converted to the title compound as described in EXAMPLE44 A Part A The 

:cr«^ 

EtOAc/CH 2 CI 2 to 25% EtOAc/CH 2 Cl a to^aWdWmeW^niaTa solid 
'H NMR (CDCI 3 . 300 MHz) 87.59 (d 1H). 7.52 (s, 1H),7.46 (m, 2H), 7.28 (m, 
20- - 5H),L5.54 (d,=1 H)l 4.45 (AB.-2H). 4:25 (m; 1H), 3:50 (m. 2H)?3.25, (m, 4H), 2.59 
(m, 1H), 2.00 (m, 1H). .XQUZ&x 
-i-f DilOTiyqoxo-S-o::im«3-\S>-tj-?- nicri* b-^sr^q e; cnnoqifoo »i)iJ 0:1 i 

.-3-r2-9xo-3fg)-f2.phenvlethanesulfonvlamino\n V rm[i d in-l-vlmflthyn. 

Z5^"'2-Pnenylethanesulfonic acid [1-(3-cyanobenzylj r 2-oxopyrrolidiiV2(;j) > '^amide 
is converted to the title compound as described' in EXAMPLE 24^ Part C The 
- - * inWediat^^ 

* » TheSamldine* formation blurted ove/g ^^3^^^ i^eratu^ 
The crude product is purified by RP-HPLC eluting in a gradient of 10% 
30 • .CH 3 CN/H 2 0 ^ 

product fractions are lyophllized to provide^titlFSp 5 ^ SO |id 
r. .T. Sl i V {?HiNMR' (DMSGKtC-^Mrtzy 6 ^(U^^W^S^l^ 770* 
^ C ^^,7,60^^ 

e-u^ :3:45r(m; 2H), 3:21 ; (m- 3H)V2.98 WPW^^J^W^AB MS 

m,;35?qr [M+H] 4 =401. uor. - r ' V* boh-q • ■ .•■ '? V^lwo noi^ruof c*p:f:.ns? drti 



EXAMPLE 51 
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■'' flmino-f3-(3-r7-MQthoxvnaDhthalQnQ-2-sulfonvn methvlaminol-2-oxo-3fSV 
- Pvrrolldin-1-vlmethvllDhenvnmethyllrarbamic aci d ethyl ester. 

To a solution of 7-methbxy-2-napthalenesulfonic acid.{1-[3- " 
5 {aminoiminomethyl)benzyl]-2-oxo-3(S)-pyrrolidin-3-yl}methylamid^ 
' trifluoroacetate (4.85 g, 8.5 mmol) in 80 mL of CH 2 CI 2 and 5 mL of DMF is 
added N-methylpiperldine (2.93 g, 29.5 nimbi) followed by ethyl chlbroformate 
(0.93g, 8.5 mmol). After 1.5 hours- the 1 solution is diluted with EtOAc. The 
solution is washed-with H 2 0, -saturated NaHCO, and saturafed NaCI. The 

10 organic layer is dried over MgSO^; flltered'arid concentrated: The crude 0 
product is purified by column chromatography 'el'iitihg with l gradient of 20% 
CH 2 CI 2 /EtOActo30%CH 2 CI 2 ^^ 5.6 mmol) 

- ,H>as a white solid:^ .{i-s >•'} tt.G i (sKM 0;>e . u C. iV-.Q) i'-.^n H' 

: 'H NMR (DMSO-ds; 300 MHz) 8 9.02 (bs, 2H); 8.79 (s, 1H), S.02 J fa.'l H), 7.93 
15 (d. 1 H),'7.8 1 (d, :i H), 7.76 (s. 1 H), 7;70'(d. Th), 7.56 & 1 H). i 7.37 i (m', 1 3H), 4.90 
(t ; 1H)>'4.36 (AB/2H), 4.00 (m73H), 3.87 (s^H);'3.#(m, 2H);'2]66"(s, 3H), 1.94 
• (m, 1 H), 1 .70 (m; 1 H). FAB MS;*[M+HT=539r Elemental analysis calculated 
with 0.5 mole of H a O: C=59.22%, H=5.71%, N=10.23%, found 0=59.24%, 
H=5.90%, N=9.78%. 
20 " - ' ' f - 

EXAMPLE 52 :. ; A'L'Vuvt:,^: M- , 

3-rg-Oxo-3(SH2-(Pvridin-4-vlaminb^triari^ 
vlmethvll-benzamidine bistrifluoroacetatfl. 

.■ 5j wiQ^do i,{ ' t - to -t'ly r. jj'jy vyo£ ijefc.-,; j . £ , £. 

25 A: Ethenesulfdhic'anirt M-ta-cv^ 
1 The, title compouhd^is'prepared^frb^ 

cylmethyi)benzbnitrile h^drb + chlbride as in EXAMPLE^ $MB'{$$ f 2- 
.^chldro&lhahes^lforiyl cliibride'WplaM of 6-metho^ 
chloride- rThe'crude r p>bduct is l 'purifieH by cbiumn' ch 
30 gradient' of-; 1 0% EtOAc/GH 2 GI 2 tb"40% EtOAc/CH 2 CI 2 n tb ; affortf the title ! v ~ 
compound as T a solid,- ^ Jn > ° R ; ' ; : -P r - ^rfbaltoo 

• - 1 H5NMR (GDCli; 300 MHz) 6 7.62 (d, : iH), £ 7?5f (m. 3H)T6.70 (m, i 1H^6.42 (d, 

iH)r6.o3-(ar-iH)V5:2o (bs 1 ; 1H), 4^?A6v2rtT3.9i9 t '(fe iNvSl^m^ o. 2.62 

(m;NH), 2.08 (mSfH)^ ! ™*U - erff .OaH feolsiu.^3 i,ru. O.H ,! JO.HH 
35 7uico vii bcii?j - »"-.'C : ^ et-L'-o er-;' 7 ' b^Jtilr non bns .be'ion* *C 

B, S^'OXS*^^^^ - 
vlmethvll-benzamidine bistriflnnrnarfltatfl 
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i.S. v.-lRvf :. s ?lyjf°n)Mt^?i!S. s i ,l fP n,c v _ a ?i d [I*(3iCyanobenzyl)r2H98bpyrrolidin-3(S)- 
yqamide fo.2g;g, g OJi4jTimol) in 20. mL of 'a; •1:1^rji Jxture of-TbFVCH 8 QI; is added 
4-aminopyridine (0.20 g, 0.64 mmol). The mixture is stirred at room 
temperature for, 1 8^hourst L and .then heated at reflux for 3'hours?. The^reaction 

5 "l^Hr^l?..®, 1 ! 0 ^ 6 cool and;concentrated7n:vacuo.oThe crude 2-(pyrldin-4- 

? i ^yjanj'GP)-^^ 

n\<rvi ! ;n&opnv©|ted ^ Wh?i^! e . c J? r T}Pound as .described in EXAMPLE* 24}* Part C. The ' 
& riT ^idate intermediate . is-.fojimed pyera period pM8 hours at room:- temperature. 
sriT T^^fcjjnfJ^ at refluxfor 4 hours.'cThe crude 

10 -tyP^gMcris purified^ 

n \°GS, iolftJ.^^ are 

*H NMR (DMSO-d 6 , 300 MHz) S 9.47 (bs, 2H), 9.36 (bSi j2H)„8;20 (m,^3H), 8.14 

ry v ,(h< m t Dj^J\tP^WI^ (m.'lH), 4.61 

1H). 

9. ) ■ NS X-^{&i0):nP f W.^ With 2.5 

• ' be' ^u^8 , l.^9 : l&9^^%': H^. l 53%qN&1.2:lO%, A feund^Ci4b.06%, >H=3.68%. 

. ... ,N=1-1 .73%.$ \c<-. . ,<(..u 'O-v .«— M .'"C (' p p..-*"* P W 1^ ~.ir»cn ~ 1 .' 

..>fb\".Q ^ .s-fL'^ r~I i 

20 EXAMPLE 53 

2'-Methoxvbiphenvl-4-sulfonic acid n-r 3-teminoiminomethvnbenzviyg- 

A. 4-(2-Methoxvphenvh-bromobenzene. 
25 5 > Jo^s^ is 
^ d S?R^W solutLon.in THF, 1 8.7 mmol). The 

ZnCI 2 (20 mL of a 1M solution 
w^ii9k9^9^Mh^^ l^f.^^n^a'lPwed to. warm to, ambient 
^m^^^andjstii^ed ^3.1)0^1/^1^1^(1$% JL?olution of 4-n. I : 
30 iodobrompbe^ mmpi)^ a.njjjtejraklsttripjjepylphosphioe)- : ?; 

palladium(O) (1.1 g, 1 mmol) in 30 mL of THF is added. s The, reaction. mixture is 
! f ,. ; , stirred foij 1(6 hours. Afterthis ; time. i the r solution is poured into .lOOmL- of H a O. 

fvlH 4 OH7 HjO arid saturated NaCI. The organic layer.isdried oyer.MgS0 4 , 
35 filtered, and concentrated. The crude product Is purified by column 
, . chromatography eluting with gradient.oy Of/o-CHaGljj/hexanes to 20%r ( 
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r = CHjCL/hexanes to afford the title compound (2.61 g, 10 mmol) as a crystalline 

solid. • . . •■ ■ ■■- '•' 

'; NMR (CDCI 3 , 300 MHz) 8 7.62 (d, 2H). 7.51 (d, 2H), 7.38(m, 2H), 7.08 (m, 
2H), 3.85 (S, 3H). . !! 
. 5 • ; .• •• . ■ 

B. 2'-Methoxvh iphenvl-4-sulfonvl chloride. 

To a solution of 4-(2-methoxyphenyl)bromobenzene (0.82 g, 3.2 mmol) in 15 
mL of THF at.r78°C is added n-butyl lithium (2 mL of a 1.6 M solution in 
.•^-^J?oxane9.^^J[irrto0^^fter 30' minutes; the solution is transferred to a flask 
1 0 containing 1 0 mL of S0 2 in 40 mL of Et 2 0 at -78°C. The solution is stirred at - 
78°C for 30 minutes, and then at ambient temperature for 2 hours - After this 
. ctimej the solution is cbncentratedi The 'residue" is ^dissolved in 20 mL of 
v ;'hexanes. fThe; solution is cooled td'0°C arid ! sulfuryi chloride (3.2 mL of a 1 M 
r solution Jn* CH 2 Gy is added;-The solution Ts stirred for 1 hour. After this time, 
: 1 5 ■■; ? the solution isi concentrated. ' The crude product is purified by column c r 

,,,, chromatography eluting with 2% EtdAcVhexanes td affordlhe title compound 
, ; (0.34 g, 2.6 mmol) as an oil>' : ^= I" : 1 r ' m ' ,s ' -'° 

1 H NMR (CDCI 3 . 300 MHz) 8 8.07 (d, 2fl),L7&1 (d| 2H), 7.44 (m. 2H). 7.02 (m, 
. 2H). 3.88 (s, 3H);» 1 s*' i-.6 ; '.,,v" ~~> "W 

20 t> 't. >-.! ,.{•.. ,'K.- .• L« .f: ,«.-. l-. V. . '\ 

Q T 2'-Methoxvbiphenvl-4-sulfonic acid n-r3-ftv anobenzvn.2-oxoDvrrolidin.3- 

The title compound is prepared from 3^(3^(S>^ir1c-2^xo^yrr6lidin-1^ 
: ylmethyl)benzdnitrile hydrochloride 'as irf EXAMPLE 24; ; { Part B using 2% 
.25iu; imethoxybiphehyl-^sulfohyl chloride if^nplSc^ci-' 4^^fH^IH^^HM|^tAf^<9n«>'^- 
.«■ - tr\: sulfpnylschlo'rtde* fcTOe'cmde^Vb^ 

yi; } < . elutin^^ give the 

..autttlel^ltodifdls^^htt^M'm^AOB ^Qi» tr. is;-.,?tr..-tq e 'i.mv Qri.-ufc 

'H NMR (CDCI3, 300 MHz) 8 7.95 (m, 2H){f7:48*(d; 7H)V %0&W£flf, 5.51 (bs, 
30, 1H)M.50 (ABT2H)S 3.88 ^ 3H)' sM^^zMWW^^m- ' 

:•: »•. H,- ,j) 3"\.£ ,(H£ .6/0 £t j > .(H! ,ad) ck5 ,(H' .m) GC."\ ,it ;• .^Ht 

P. 2'-MethoxvbinherivM-sulfcriic.acid yU^rWinoim'1 X n^m^n'bgn2vr|-2- 
QXODvrrolidin-3(SVvl) a mide trifluoroacetflte 
2'-Methoxybiphe'nyi?4=su^ 

,35,^ 

-:C:The;crude:productW^ 10% 
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•:• s ),-.-. F P.H 3 CN/H 2 0 (0-1 %;TFA) to 60% -.CH 8 GN/H 2 O.(0; 1 % TFA) and.tM appropriate 
product fractions are lyophilized to provide the title compound as a-whiie solid. 

m 80. ~ jHiNMR (DMSCH1,.}30P MHz). 8.?.3;l.(bs,(4Htf8!21 (dPfH)} 7&0'(m', 2H), 7.61 
(m, 3H), 7.41 (m, 2H), 7.35 (m, 2H), 7.12 (m, 3H), 4.45.(AB,r2H),4.18 (m, 1 H), 
5 3.76 (s. 3H), 3.15 (m, 2H). 2.15 (m. 1H), 1.68 (m, 1H). FAB MS, [M+Hr=479. 

t r-i ,'icrr-^XAMFy.E 54 ( ©riasnedcf^idtfy/renvixo. 1.»&.'n-S»-t» to noiftjios t oT 
„i r5'g.7.8-TetrahvdroDhenanthrene.3.sulforiic add 71-fa->6 "fhT \o i n 
;< c faminoimlnomethvnbenzvl1-2-oxo-3rsVDvrrnlidin-a.vl1 amid6 trifl(iorna 

<-i\$9<i t ia ei n^fculoe srtT .0°8\- is O s IH to Jm ';i t D8 lo Jm 0 r pninlctnoo 

»o >?&»I>%1jg!r"!2^ sodium' saltKI g;f"3.68 mmol) is 

i - ..-)o JWPSP$WJn<§ ^9!^lopyl<*lockte.-oDMR (2.drbps)-is T a<Med'afitf the 
. , j air ft &?! uti ?Pji s . A ea i^ tOjjSptPifgr: 30 minutes. cAfterrthis tirhe^ the-reaction fixture is 

1 5 nm$R£Pq!H38&uT?W residue (saturated withiGH 2 GI 2 cand the resulting solid is 
:r.uoqmct%$^#%i1&i CPlfe^P^TOWJS^QMto/^ «pQlEioan^rt^Bdpnrtiercrude product is 
purified by column chromatography eluting wjth ,ip%;EtOAc/hexan'es to give 
*tr.\ .^t 1 ,'^ PWKW&flWft^S mmol)-as;a whitesOlid-DC O) 'fWA'A H r 

1 H~NMR (CDCI 3 , 300 MHz) 8 8.51 (s, 1H), 8.12 (d. 1H){ 8.00 (d,1H)> 7.78 (d, 
20 1 H), 7.37 (d, 1H), 3.12 (m.2H), 2.98 (m, 2H), 1 .98 (m, 4H). ~2 

B. 5.6.7.8-TetrahvdroDhenanthrene-3-sijtf Q nl c acid f 1 -fa-hvahobenzyn-g- 
. oxoDvrrolldln-3.rsVvnflmidf> .e rnr - traneiq fc « bnuoqmoo DiiiJ er*T 
.Th.e ^t!e- ; compqund fe 
25. t : ylmethyl)benz™M as-in EXAMPLE 24; Part B •Substituting 

< ^IfjW for;6,methpxyhaphtn£-.lene- 
, v ». c^-^^yl^^^sl^^ife P.rP9*yct,js purified by column chromatography 
eluting with a gradient of 20% EtOAc/CH 2 GI 2 ,to.30% EtOAc/GH 2 CI 2 to give the 
. title .compound; as a.whfte foam. JVi ,-*§.? ?. (sHM 00& ...ioaO;'HviH H : 

30 i ^^^^.^^^'^1%. IJHfe IHfcTJG, (m,<1 H)rf7.70 (m, 
1H), 7.56 (m, 1H), 7.39 (m, 4H), 5.45 (bs. 1H), 4.42 (AB, 2H). 3.76 (t. 1H), 3.19 

,. j £^5ja > 2J^^ acid M.fa. ?tf X pi 4 **! '-'S 

. 35 ' jaminoiminomet^ trifinoroacetate, 
\ > .^5.6,7^ ; [1-(3-cyanobenzyl)-2- 

oxopyrrolidin-3-(S)-yi]amide is converted to the title compound as described in 
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EXAMPLE 24, Part C. The crude product is purified by RP-HPLC eluting with a 
gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H 2 0 (0.1% TFA) and 
the appropriate product fractions are lydphilized to provide the title compound 
.: as a white solid/ ■ - ' -.: ;-\-.- :<!/.' 
5 1 H.N MR (DMSO-d 6> 300 MHz) 5 9.31 (bs, 2H), 9.03 (bs, 2H), 8.41 (s. 1H), 8.22 
(dd, 2H), 7.89 m, 1H), 7.63 (m, 4H), 7.39 (d, 1H), 4.44 (AB.2H), 4.19 (m, 1H), 
3.12 (m, 4H), 2.91 (m, 2H), 1.88 (m, 5H), 1.58 (m; 1H). FAB MS, [M+H] + =477. 
Elemental analysis calculated with 2.50 mole of H a O cal. C=52.91%, H=5.39%, 
N=8.81% found C=52.67%, H=4.77%, N=8.41%. 

10 

. EXAMPLE 55; ;L CjyiJdfcj: *-iti^-teA3,:\*:\-&.» '.■>'■> U 

ISQqulnoline-5-SUlfonlc acid f1-f3-Yflmirinimln6methynhp hzvn-2-Qxo-3fSV 
Dvrrolidin-3-vl)amiria histrifluoroacetatfi. 

15 A. lsoquinoline-5-su|fonvl chlorida. ~ : - "i-Ju- ' * . 

The. title, compound is prepared as described in EXAMPLE 54, j Part A using 
isoquinoline-5rsulfdrilc acid in place of 5,6,7,8-tetrahydroph'enanthrene-3- 
, sulfonic acid, sodium salt. The crude^ product is purified by triturating with Etp 
to give the product as a white solid; 1 
20 El MS, [M]+=227.. v .«'.•- 

.... . i. 'H t" ,r.!j • .. ' .. :.' :■- 1 '■ . .'.c .! i ■ l ;/-w • . •: 
B T lsoquinoline-5-sulfonic acid ri-f3-cvan obenzvlV2-oxoDvrro«din-3-fS^- 
.•j.ynamlde. dI n^ C! ., l .,-,i,; : . 1 , .' .y':s n Miticm^:.'. 'A 
The title compound is prepared Xf6m&(3-(S)-am\^ 
.25 ;.ylmethyl)benz6nitrilei hydrochloride 1 as in' EXAMPl!E ; 24i c Part B, substituting 

• c: -isoquin0line±5rsulforiy|; chloride' for^^^ chloride. 
■.«•»■- oThetcrude prbducWs£p'urified by d^l^^bhroh^^lS^^SiiHitiHj] with a 

gradient of 2% MeOH/CH a cy to 4% MeOH/CH^ei^ to give' tHeYitle Compound 
<■>„ ^i:,asia:white;foamr oi'n ^o ; .'i.-n; U&ifvrUyi ,;r..-:^feV '^uv/iq 

30 1 h.nmr -(CDcyJaoo MHz) 6 9.38 : (s; 1H); Ski iH); 8:^9 '(SfaJ.'aald, 

i r, 1 H), 7.70 (m,: 1 H)i 7:56 (m. 1 H). 7.41 (mV 3H), 5.77-(bs, 1H); 4.41 (AB, 2H), 3.84 
.(t, ! 1H), ; 3;17.(ddi2H),2.50(mflH^ f - Hr ' 1 

. >?-sx n: ~r: .,Vf I'dx-H . ( '. ,- 0.0f--O-.',so U $ H >n ei->n <':'•*.... Iv.-umi; 

C- |spquinoline-5-sulfonlc acid f1-f3-fa^inblmi nom 
35 DVrrolldin-3-vl)amlde bistrifl uoroaRetate 

lsoquinoline-5-sulfonic acid [1 -(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl]amide 
is converted to the titl compound as described in EXAMPLE 24, Part C. The 



104 



• PCT7US96/09816 



,, .. r>1 ;,.i crude product is purified by RP.-HPLC elulingrwith a gradient of 10% 

•.. , , CH 3 CN/H 2 0 (0.1% TFA).to 60%. CH a CN/H 2 O:(0;1%?TFA) and the appropriate 
ac-v.iy Prp^^rapt'ons^are lyopfjillzed to provide the title compound-as a white solid. 

1 H NMR (D a O, 300 MHz) 5 9.74 (s, 1H), 8.92 (d, 1 H),< 8.>77 (d ; 1 H)," 8.63 (in, 2H), 
/& S e; l 8,PQ j (t i Klfc|) 1 - j 7.57 (m. 1H),<7;42 (m, 3W4^<^,r&^&fe) (fc'fttfs.ld (m, 
:r) 5!lH).j1>66i(m.-1H). A FAB t MS, IM.tHf=4?4^ Elemental anafysls?calculated with 2 
; ; ^ole v of H 2 Q cab 9=43.67%; H=3,96%. N=10.19%^fbund r C=43:59%, H=3.34%, 
..-.~ t > ,> N= 5?5§? O 4-.i.0P O p H !o &:o r OS. 5 riliw bPtsUj.-'ic.'.* t-ievian- I rti r.« : .~ 

.itn- e ■■' >:-s ;t.i»=: * .^\d.s?=-0 bnuot ^re o ; - 

10 EXAMPLE 56 

5-Chlorothioohene-2-sulfQnic acid f1-f 3-faminftiminometh\>hbehzvn.2.oyn. 

A, 5-Chlorothionhene-2-sulfonic acid ri-fa.nv anoben?vn-P-oxoDvrroliriin.fl./fi^. 
15 yilarh'de, Mno}jhJxx^M^sM^Qii\m^.ti -A 3f 

;»? „ ^n^!F^^^^?J 8 ^^y!^terl e ^ fQn6-methoxynaphthalerie-2-sulfonyl 
chloride. The crude product is used, without .further purification; r of 

20 1 HNMR(CDCI 3 ,300MHz)8 7.61 (m, 1H), 7.47 (m,.4H)r7.00 (m, 1H), 5.4 f (bs, 
1H). 4.50 (AB. 2H). 3.89 (m. 1H), 3.24 (m, 2H), 2.62 (m, 1H), 2.1 1 (m, 1H). 

B, 5-Chlorothionhene-2-sulfonic acid {l.f a-raminoiminomethvnhfln^viV2-oy 0 . 
r 3 i S )' p yr r 5? l .'5 <i r' 3 ' vl)amide MlUQCQagfitalB •■•> >q bruobr-io elttt *r;i 

i i^^u^ii-G^-^^l^'^P^'PR^^R^"^" 8 ^-'^— ^P'^rl^ "(37Cyaijob6hzyl)"2"Oxbpyrrblidin-3-(S)- 
-..->■»;> i-.^^i^-^^SYff*^ J° th©;tltle;Cpjpppund as. described in EXAMPLE 24, Part 
" & rt9>* 73Wjf^?,^^^0.l 8 /.Pi^^-^ SPiHRLC^elutlog'.with a gradient of 10% 
MT.o?^9)^ a 9-(°'l%T?A).tp 60% CH,CN/H 2 p (0.1 % TFAJand the appropriate 
product fractions are lyophilized to provide the title compound as a white «olid. 
■ 3 ?c J\ ^^P^SO^i 3 ^-^* W .(bs.;m,9.32^2H).»8.60/(d/lK:;;7.e8 
W' 7 ,- 5 S ( m ^H)' 7.2ym, j; 1H), 4.43 (AB, 2H)r 4.20 (AB..2H), 3.18 (m, 2H). 
2.19 (m, 1H), i.69 (m. f 1H) (V)) F ABMS, [M+Hr=413H Elemental analysis 
calculated with 0.75 mole' of H 2 0 cal. C=40.0%, H=3.64%, N=10.37%, found 
...... C=40.04%. H=3.64%,.N=10.05%; r i \.;~* .imiiiw-r- ■■• <•■ .ru>;j;>2< Lj 

fP^Vf^ •? 7 cox<. • c^-'^f "vo-L • n i-inti vnoiUia c ■ = 'oc ! 
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2.4-Piaminoqulnazollne-6-sulfonic acid (1-f3-famin o iminomethvnbenzyl]-2- 

Pxo-3(Sj-pyrrpiW»n-3;yl?amlcig tdiluflEaacst^ 

A. 2.4-piaminoQuinaz oline-6-sulfonvl chloride sulfate salt. 
5 To a hot solution of 2,4-diaminoquinazoline (2.3 g, 14.1 mmol) is added 2 mL 
of cone. H 2 S0 4 . The solution is further heated until all the solid dissolves. The 
. solution is theri cooled to ambient temperatures and a solid forms. The solid Is 
filtered off. The solid is, theo t cpojed to Q°C and a suspension. of 0. i g of NaCI in 
3 mL of chlorosulfuric acid is added dropwise. The resulting solution is heated 
10 to 150°C for 3 hours. After this.time, the solution is poured into 50 mL of ice 

water, the resulting solid is collected by filtration and dried under vacuum. The 
N ,. , title compound (3,2 g, 9 mmol) ,is„pbtalned as a white solid.' ■> '■ ' ? - " 1 • 
" ' , . 1 H NMB^p^^^^lljz) -8 12.50.(bs, 2H), 9.15 (bs,11H). 8.78 (bs. 1H), 

^8.52 (s, ]H), 7.98L(d, v 1H), 7,41 (d^lH)^ ih : . ou- v 

o i.'.; lisr---:- Qiii.': :y yriqsiQO'.sf -'r.-w'.v :unuk>:- w is'-": j c'-'i ' ■ *• ' 

B : .|:1:.P. l ? tT ? if ?.9°! J ! nazoHney 6- sulfon ic acid ri-(3-cvanobenzyn-2^ ' 
oxopvrrolidin-3-fSWnamide. n ...j; •„• 

. , Tp a solution of 3,-(3-(S)-am ino-2-oxopyrrolidiri- 1 -ylmethyl)benz6nitriie 
. rt hydrochloride (0.50, g, 2 mmol), in 8 mL of H a O; is added triethyl amine (0.7 g, 7 
20 mmol). After stirring for 10 minutes, 2,4-diamlno-quinazollhe-6-sulfbriy' ' 
chloride sulfate salt (0.71 g, 2 mmol) is added. The solution is refluxed tor 1 

^-^x^^^sS^-|l^'.^-f9!S^9il^ cooled to ambient temperat'ures.The 
solution is filtered. The^cojerte^ title 
e .^cpmpoujnd (0,22,g^ 
■t9m- '^^iS^t^^M^ §i.8,48 L (s (J 1H); l 7,92,(m i 1 H)W 80 <m< 1H), 7.60 
u, a ,4f?MtJ$M®''3$hmS (d,t1.H)?,6;37 (bs>1H),e4v35>(AB; 2tW49&(m, 1H), 
3.05,(m,JfH>,i1.98 (m,c1 s M).;/1,-52,(m,MH);-j :A-rt , ; -r Oj O^iMOJlO rCr 
: •. bn.jonr.ro sttii ■..-:! soivctq oi basalirlqoyt sib ?noi:-.:eit ;ou;>~ n ejstwqqo 

C. 2,4-Diamino-QUlnazoline-6-sulfonic acid f143-raminn iminom'etHynhRn7yl]- 
30 , . 2 : oxp-3fS)-pvrr9lidin--a»vl1amrde i trifliy>r8a ( &fato^ Of* ,XjOO) R.V.n H Ot; 
90 {i 2,4jDiamhiojq^^^ 
;HiS)-:3fl? m - lc ! e rfe converted: to the title" compound^as described' Ih EXAMPLE 24, 
, f ,~ < \jP$p,£(ji a 7$?. Prude prpductsis purified, by RP=HPLCX elUting with a $31$ * of 

'"1.0% CHjCN/MaQ. (0,1%TFA) to 60% 'CH^CN/H*© (b;f%^TFA) and'the 
35 appropriate product fractions are lyophilized to provide the title compound as a 
white solid. f£ -:?."1MAX3 
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*wiH NMR (D 2 0; 300. MHz) .5' 8.41 (stf H), 8:08 (d, ! i W)^55 (m? 1H)~ 7.43 (m. 4H), 
4.32 (AB. 2H), 4.15 (m£1H)?3.13'(mV2HWl2 *^^»f^-lfS?FAB MS, 
[M+H]*=455. Elemental analysis calculated with 0.50 mole of H 2 0 cal. 
038.77%;.fcfe3i25%, Nihfc&ite;^^ 

fSbsobe ?> (lor.i.r f.fcr p •:} sni'osBn.iuponifnaib-K^ to noituios )0l e cT 5 
n-j- csv EXAMPLE 58? Hs 'Kir bateen" lerlhul si nc;.-u!vc "iT ; .Oc\H .nnoo to 
i. w« - gr Z=Maifaflsy=2zo^ 

twtf.'ti;* i.-oiiuios ! ; ,f t«:iu~ei a^'T ceKvqo - »b b*bbe 3» ^'or- sMtruso'ioUto to .i>,v, £ 

r1 ?io Ar 7^Methbxv-2-napthalehesolfQhlRTaftiH'fi i73^ 
o.-r- r r.M. ^-vllethylamiriftn R noitemIR yd befoelioo si Di!02 gnitlusai orii .lalsw 

The title compound-is prepared 'as* described in EXAMPll^srPart Abusing 7- 
j] .jmethoxynaphthaleh^2rsulfonic^acid h't^^obfi^^^^l^dfci-S^S)- 

yljamide, prepared as described. irf EXAMPLE' 43, Part ^, and etnyTiodide. The 
1 5 crude product is purified by column chromatography eluting with gradient of 

15 %£tOAc^CH 2 CI 2 ^ 

white foam. , " 3 r\ jD£Q^Sl-.&ri&Ufi!OSiQQ^ 

■MmP (©DGI* 300 MHz)* 8.46 (s;S1^v7.92lmp2H)) < 7.Si i ^fH). 7?50 (m. 
,r> ':)4H)n7 > 28(m^1H)r 4.59 (m. f f2H). 439 (m^lR),'^ 2.49 
20 • v (mr1H).'2.23(m.i1M)p1i22^m; ft 3H)^un:>ru Of icf gnirtije isflA .(>.. m 0S1 
( •.-.! bsxi'ily ai •■'cUi'lbe .bsbb« al (lon-m f. ,o » ?.G) Hoc etetli ebb-Air 

B. 7-Methoxy-2-napthal9nesiilfoniciacld7t-f3-fam:^ 
--■•ft ^oxo-3/S)-Dvrrolldin-3^iy ftthvlam^ beieiiit ai noiJulos 

7-Methoxy-2-napthalenesulfonicVacid t1-f34^o6enr^-2^^rrtSjidln-3- 
25. ,;(S)-yl]ethylamide iscohVerted to tKe K tltle mt^&M$&%'EXAk&fe 
r i , 24? Partes The) crude product IsTptirified By RKHPllc eTuting with' a gradient of 
10% CH 3 CN/H 2 0 (0.1% TFA) to. 60%tCH;GN^ a b (oH'%TFA) Wtfie C 
appropriate product fractions are lyophilized to provide the title compound as a 

30 'H NMR (CDCI 31 300 MHz) 8^£24.(bS£2HV, 8.'48"(sju1lfl);:7.99:(mi:iHj; 7.90?m, 
c . ,-bito 1 H)' 7:79 (m c 1 H); 7.53 (m, 4H)r7i26 (m; Jl H)/5.08 ! (d£>TH)7 4729 r (mp1 H)? 4.08 
3j (m ;/ 1H)-, 3.92,(s, 3H), 3:38 (m, f 2H)r3.20(mJ 1H), 2:51 (m; 2H)ri;i5 (fn?3H). 
, FAB .MS. t [,M^H].:=481.!..EIemental analysis calculated with'^.r^molVof^O cal. 
c = 5 .9-39%, H=4.72%, N=3.4Q%4r.fouhcl cCt%3e%, HA69'CNi8.i2%. 
z t'—'ocmoo eft') o.'i.' wh'tf.-q c; bc*:.-: : l> sis e;vi*oeit J.'ubCiq :qoiqqa ^: 
EXAMPLE 59 s.moi '.-J«'!.-' 
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7-Methoxv-2-napthalenesulfonlc acid f1-f3Wamlnolminorriethvnbenzvn-2-oxo- 
3(S^-Dvrrolidin-3-vlU3-fluorobenzvnamide trifluoroacetate. 

A. 7-Methoxy-2-napthaienesulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3- 
5 (Sl-vn-rs-fluorobenzvhamide: : ( . 

1 The title compound is prepared as described in EXAMPLE 25, Part A using 7- 
methoxynaphthalene-2-sulfbnic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
yl]amide, prepared as described in EXAMPLE 43, part A, and 3-fluorobenzyl 
bromide. The crude product is purified by column chromatography eluting with 
1 0 gradient of 40% EtOAc/he'xaries to 50% EtOAc^exahes to afford' the title 
compound as a white foam'. - 1 ■ ( - : >'^- ~^r^ yXw. . . v . 

, 1 H NMR (CDCI^OO MHz) 8 8.45 (s, 1 H), 7:92 (m?2H); 7.80 (d. 1H), 7.60 (m, 
1 1H)'/7.49 (mV3H); 7;25 (mT3H), f 7.17 (m?2H); ft&i$M)"X&f'$, 3H). 4.31 
- (m?2H); 3.96 (s^ * 
,15 t*. ;r !'! b\'i '.-'.Mvc ■■*"., i.<i l;:-'t.irriCiO\'l Eis i '■;:■•■)..£ A fOrjcoiq e^flViOirrqs <_.'! ii 

B. 7-Methoxv-2-napthale nesulfonic acid f1-f3-famiri6fffiihomethvl>benzvl1-2- 
! oxQ-3(S)-Pvrrolidin-3-vi^(yffu^bbenz ylVam trmuoroacfetate" H 

7rMethoxy-2-napthaienesulfbhic acid [1^3^dUiS^m^)-2^b^rrolidin-3- 
(S)-ylF (3-fluorbbenzyl)amide is converted tb'the title Compound as described 
20- in EXAMPLES, Part C.^ the crude product Is purified by RP^HPLC eluting with 
- ; a gradienVof 1 6% GHjdN/H^O (0.1% TFA) to;60% c^CN/Hp (6. 1 % TFA) and 
the appropriate product fractions areVophllized to provide°the title 'compound 
as a white solid. 

'H NMR (DMSO-d 6 , 300 MHz) 5 9.25 (bs, 4H), 8.41 (s, 1H); 7^99 A (m; 2H), 7.79 
25 i'V (m;-.^ H),a7:69:(mT;i1 H)>7.51: (thpm)£¥£$^ptHfi?M (rrif 1 tiff *4&> (m? 1 H), 
4.38 (m. 4H)>3m'(S^3H)^ MS, 
[M+HJ*=561. Elemental analysis calculated with 0.25 mole of H 2 0 cal. 

<j 1- >:c\C^!BO%}M^:53%;JH^m^i6^ ^^54%;%f^48% : N=8:1 8%. 

30^ EXAMPLE 6(f- 14 xl b-wi-.-.^eb a*. hw.iCAn »; bnuoc, ■ eiiT Go 

n * ^ • 7"Methoxy-2-naptfi3 leWeVu If on Ic acid ' f tU3-f amyho l^lnom ethylene nzvn-2-oxo- 
'3(S)-PV>rOlidih^:vlir4-m^fhvlb^zvnl^idg CO! 

vtiqe'iL/OioffiOirfo nnmico yd bi^r.uc o: lou^e^i eUno art • .?L-ir.ic-!.j 

7^Me1hbxv:2jMDtlTa^ls^^ m til&gi^^ 
35 (S>-vl1-r4.meth vlbenzvh a mld e , • !i ' lHOt Kiir; " * L * : ^ n '°' ; 

The title compound is prepared as described In EXAMPLE 25, Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1 -(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
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. i-rynryflafpicte^l^^re^ as-de^cribj^i EX^^^^ 

bromide^ Jhe^cju^ eluting with 

gradient of 40% EtOAc/hexanes to 50% EtOAc/hexanes to afford the title 

' ■ lit- i ! q- \ ;QQ^PQUn<j:as.fcw|itt^|c»mic ^ ain clluae. .^B't-a mizScWVi&M:!.. .& 

5 "i H NMR (CDCIg, 300 MHz) 5*8.43 (s, 1jgg7^(^2a)r7^(<jK-lH). 7.57 (m. 
■ B ,n t - A J 1 ,^?^^^^ 2H), 3.92 (s. 

■ . -t- niM o S^ 2 : 99 . (m, x 2H), 2,2Z ; (m, 4HJ, : .1 ,99 ; ,(m,- J H)j.. nelfiruric pnyxcr - * <** 

iy.v. rotoitlt-C b r ic A jic-m p fc 3JSMAX3 n! b&dhoee 1 ? ?.s b&<..qyx, .obirner;^ 
!i v 6n -. uJe B. ; 7-Methoxy : 2-napthalenesulfonic acid n-f3-(a minoiminomethvnbenzvn-2- 
' 10. oxo-37sVpvrrolid^ 1[? - : . 

7-Methoxy-2-napthalenesulfonic acid [1-(3^/anpbenzyl);2rpxopyrrolidin-3- 
) . J^VJJJttf *W^?S©JI , ri^ |te;««>^rt^.>p;.thf ;Utlgi.con)poOWdias : described 
. c . , r in. EXAMPLE 24, (Part Clothe crude product is.purified by, RP-HPLG eluting with 
a gradient oi.10% q^pl^qfOA^ TFA)£g;6^ TPA) and 

15 the appropriate product fractions are lyophilized to provide the title compound 

r.-nsbiK^^ 3H). 
. 9 r iy^ r> 7 *P§'^ (m, 1H). 

vV o.K'!8 ^S^^j^V^m^ feMtfc ;1r.64Jm J ,1,H). S FAB i M5,v[M + Hr=557. 

.bi'oe e: " w b nr. 

<-rS ,(H : B f A M P \ LE r 61 t s) tb.Q jhi ,3d) 2S.8 d (S.HM 00C . a b-OSMO) RMH H' 

25„ ■ 7-Methoxy : 2-napthalenesuifqnic acid M-r3-(aminoiminomet hynbenzyH- ;j-oxo- 
,. ,'. 3(S^Pvrrolidin-3-vlW3-methyrbenzvnamid6 trifiuorogcetate: rn) et> 

t -.j O H So e!nm cS.O f*iw b^iBiuoIco aieviws IstncsmsiS ,r?c- H : h;j 
, A. 7-Methoxv-2-napJhajenesu 

fS)-vhf3-methvlbenzvhamide. 
30 The title compound is prepared as described in EXAMPLE 25, Part A using 7- 

,,v,. s v^ty^^^ 

yljamfde, prepared. as, described inEXAMPLi.43, Part-A^and 3rmethylbenzyl 
bromide. "The crude product Is purified by column chromatography eluting with 
, ^ gradieotpf 40% EtQAc/hexanes to 50% EtOAc/ hexanes to afford the title 
35 compound as a white foam. .„,, ( ,,^ s ,- iri . \,n , . «r 
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'H NMR (CDCI3, 300 MHz) 6 8.44 (s, 1H), 7.92 (m, 2H), 7.78 {d, 1H), 7.58 (m, 
1H)i 7.42 (m, 3H), 7.23 (m, 2H), 7.09 (m, 5H), 4.55 (m, 3H), 4.28 (m, 2H), 3.92 
(s, 3H), 3.02 (m; ! 2H), 2.25 (m\ 4H). 1 .95 (m/1H). ' 

5 1 B. ( - ; 7-Methoxy-2-napthaienesulfonlc acid {1-[3-(aminoimlnomethyl)ben2yl1-2- 
oxo-3(S)-pvrrolidin-3-yl}(3-methylbenzyl)amide trifluorbacetate. , 
7-Methoxy-2-napthalenesulfonic acid il-(3-cyanoberizyl)-2-ox6pyrrolidin-3- 
" (S)-yiH3-meihy^berizyl)amide is converted, to the 'title compound as described 
1 "in EXAMPLE 24,' Part C. The crude produces purified by RP-HPLC eluting with 
10 ' ' a gradient of' 10% CH ? CN/H 2 0 (6 i% TFA) to 60% tHpN/Hjp (6.1 % TFA) and 
■ the appropriate product fraction's are iybphilized to provide the title compound 
as a white solid. 

1 H NMR (DMSO-d„ t 300 MHz) 5 9.30 (bs, 2H), 9. 1 9 (bs/ 2H), {$£(8^1 H) , 7.98 
" (m;'2H)- 7;82-(d, ( 1H), 7^66 (nv 1H)f7^V(rnf 4h|.7^32 {iftj^ffijgM, 4H), 
15 4.76 (t, 1H), 4:34W'4Hf3i9 - (8f3H); kU^lfy^MW^fci* (s, 3H), 

2.10 (m, 1H), 1.68 (m. 1H). FAB MS, [M+H]*=557. ElementaJ analysis . 

calculated with' 1.25 mole of H 2 6 6ai:b=57.18%;)H=5.16^ found 

C=57.35%, H=4.78%, N=7.98%. 1 ' ?JU " J :ir 

.. hi r>f-."'. "** i^-'.'-x'? • :< : > : -< '-■•b '- • •" ' -•■•■ ,f ?' • 

20 EXAMPLE 62 ; ' : :: ' K '•' u - iS - , " % ''' v " 

: ' 7-Meth6xy-2-?iapth alen^^^ 

S r 3(S)-Wrfblidii^3^ Ififluoroacetate. ; 



A. 7-Methoxv-2-napthalenesulfonlc acid ri-f3-cya nobenzyn-2^oxopyrrohdin-3- 

: - s The title compound prepared^s l described In EXAMPLE 25, Part A using 
7-methoxynaphthalene-2-s'ulfohic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3- 
(S)-yl]amide, prepared as described in EXAMPLE 43, part A, and 2-bromo- 
•* L methylnaphthalene;-The crude product is purified by column chromatography 
30 eluting with l gr^diehfof 40% ! It^Al^fexines to S0°/o E&^ afford 
the title compound as a white foam. 




55 

B> 7-Methoxv-2-naPthalenesulfonlc acid f143-raminoiminomethvnbenzyl]-2- 
oxo-3fS)-Pvrrolidin-3-vl)napthalenB-2-vlmet hvlamidQ trifluoroacetate. 
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t. s (H-^^yJl^P^^ 6 "?"^". 6 ^'^^ 10 fs^cojv^edto the title. compound as 

described in EXAMPLE, 24, .f^art C.- K fhe f crude prpduc^iscijurif^dby RP-HPLC 
eluting with a gradient of 10% CH-jCN/H-P (o!l% TFA).to 60% CH 3 CN/K 2 0 

., 'H NMR DMSO-de, 300 MHz) S 9 31 (bs 2H)„9.20,(bs, 2H), 8.40 (s,<1 H), 7.97 
2^.7?^, .3H), 7#^!ft 7 ^^u1PW|,ihW.ft 1H )-4 6 ? < m - 1H ). 



5 




.bfloe etiriw e 2t> 

■-J9 t , i ; .r E fA^!8 L f^ 3 .- c;) Gt.e /hs .au; c..'-> h tw< gob „b-oaMa) rmm h* 

., 7-Methoxv-2.Miart^^^^ n-fa-/flmi noiminomethvnben2vn-2-oxo- 
. 1 5' • ' 3(S)-pyrry V, ... ' .' , x ,.. K - , 

.-:-» v . -nr. kinsm<v3 r aa»*'H^Ml 3M 8A1 rVi" m", S3, r /H ' .rn) or 

rSVvl1-r3-ohenvlallvnamirifl xwz-A «ST3\\A«H s ?3P.\3=:Vj ' 

The title compound is prepared as described in EXAMPLE 25, Part A using 
20 7-methoxynaphtha!ene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3- 

brom S e i3^S^ e B^H^ri^R®^^ ^ PRiW?^? ^^^tpara^^luting with 
gradient of 20% EtOAc/hexanes fb 30% EtOAc/hexanes to afford the title 
compound as a white foam. , . r , ' , . ... .. , 

25 <- -'H NMR (CDCI 3 , 300 MHz) 5 8*4 (^tJ^fr.^SR-.ej.^^ 7 ,50 (m. 
a J»$ 7^ 8 4 m ! 4.01 
(m,2H);a;si^(^3H);3:irYrn;m2.«(m, lH),,2.31 M (m l .1H). rrM - ll v 

a F5» ~U'-'MA>3 ci b9c<;-;>'.-..h ea he--" , o , ;?v:j ,&biiTC{!y-(S. 



7-Methoxy-2-napthalenesulfonic acjd^II-^-c^anqbenzylJ^-oxqpyrrplidin-S- 
;j ^(3^m^Mamk^,i$ convert^ to ti^^^i^^d^ibed in 



as a white solid. 
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'H NMR (DMSO-d 6 , 300 MHz) 6 9.28 (bs, 2H), 9.0E (bs, 2H), 8.41 (s, 1H), 7.95 
(m, 2H), 7.79 (m, 1H), 7.61 (m, 2H), 7.45 (m, 3H), 7.29 (m, 6H), 6.50 (d, 1H), 
6.18 (m, 1H). 4.85 (t,1H), '4.36 (AB, 2H), 4.01 (m,'1H), 3.88 (m."lH), 3.84 (s, 
3H), 3.14 (m| 2H), 2.91 (m,1H), 2.15 (m, 1H),i.98 (m, 1H); FAB MS, 
5 [M+H] + =569. Elemental analysis calculated with 1.75 mole of H z O cal. ' 
C=57.18%, H=5.15%, N=7.84%, found" C=57iib%; H=5.15%, N=7.58%. 

■■■■■■ EXAMPLE 64 '' , ; cv ..'.^■■q L>n ij0; - . .^r\ 

;C t 7-Methox^2-hapthaJehes^lfon^ (Y^-femTh^^ 

10 - 3(S)-Pvrrblidm^ ' 

.. yriqii^ofJ&n.o.riw nmwoo yd o^.tik^.^ >.. .-v-noiq sou to ;m .si.mmh --. 

I ' ' A; !: 7-Met no)Q/-2- ! n adtha len ies'ii Hon ic acid f 1.f3^ah } (^erizylV2'-oxbpyrrolidin-3- 

fS)-vllH3-methvlbenzvn a mida. ' nh: * * hT,w s ; 

The title compound is prepared as described in EXAMPLE 26, Part A using 
"1 5 1 ^iitrtd^l^thalm^-^lfSiiie f acid : [1-(3^cyahobenzyj) 

(S)-yl]amide ; , prepared ! as r tfescftbfedlrV E^MPlE^rpaW A, and ; 
2-bromomethylnaphthalene. The crude product is purified by column 
chromatography eluting f witn gradient of 6'^iib^C|^CI^''ta^b% " 
EtOAc/eH^mffoKylnS^^p^^ as 'a : White fbamr i; Q: 
20 "t 'H NMR(CDCI 3 ; 300 MHz) r 5 8.45 (s, \\itf7& (tf'^7\86{d, 1H),.7.58l[rn. 
' - r •< 1 H); 7.45 Cfn^HJ^lt^^rtj;^^ 1 , ^'*!ft^HlV^^W*ty.' 4.31 

s • ;w (AB, 2Hj;3.95 (si stif&W (m2Hf. ^(s^H)?^ \\m; 1 Hj^t.Wfm. 1H). 

on >-IT (.>,HW10 C - !0 £~03 o} (.>.!: ,H ?'.Q} O s -4\HO c H0 of0? *o .'neilws 

25 oxo-3iS)-pvrrolidin-3-vlW3-methvlbenzynamide trffluoroaWfaitn. h °" 
, 7-Methoxy-2-napthalenesulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3- 

) ^ c .••-)■ \ p»v k > ;• t\ ^ ti-\£ m) ft- T m<r fffi ; ( T ,'5-4p CD '''' \ (Hi m" 

e . ' "(S)-yl]}(3-methylbehzyl)amide is converted to* the title compound as described 
in EXAMPLE 24, Part C.' The crude product is purified by RP-HPIlC eluting with 
— a gradient of 10% CH 3 CN/H 2 p O (0;t% TFA) to 60% CH 3 CN/H 2 d (0: i% TFA) and 
30 the appropriate product fractiohs'are lybphilized to"provide tfie title'compound 
as a white solid. 

1 H NMR (DMSO-d 6 , 300 MHz) 8 9.25 (bs, 2H), 9.1 4 (bs, 2f\)?BA1 '(si 1 H), 8.00 
~- ;J - - (m^1 H)r7^92-(mf^ H) r 7:81 ^ 

7.08 (m, 3H), 4.72 (t, 1 H), 4^5 ^' f H)? J 4.2f ^Br2^ ! 3'90^s f ,' 3H)" 3V09 (m, 
35 1H), 2.90 (m, 1H), 2.21 (s, 3H), 2,15 (m, 1^,1.64 (m, 1H). FAB MS, 
[M+H]*=557. Elemental analyS& l ^W^^^'1^7^6ie i 'S 1^6 cat 
C=56.44%, H=5.24%, N=7.98%, found C=56.39%. H=4.69%, N=7.69%. 
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> li E M M £ LE 6£ >, g5 - j HQ t n ) .^.^ ,,,,, ,m', gv, hi 

Vri 7-M6thoxv-2-napthalenesulfonic a cid f1-f3-famlnolminomethvnbenzvl1-2-oxo- 
3fSVDvrrolidin-3-vlV2-fluorot3en2vnamidetriflun roacetate. : , ;! 

o o A. 7-Meth ow>2>naDthalenesulfon acid [1-r3-cvanobenzvh-2>oxopyrrolidin-3- 
(S)'yl]}(2^|uofobenzyl)qmide t 

The title compound is prepared as described in EXAMPLE 26; part A using 7- 
s . r methownaphtta [1-(3-cyanoben2yl)-2-oxopyi'cl!di?-3-(S)- 
10 yl]amide, prepared as.described in EXAMPLE 43, part A, and 2-fluorobenzyl 
bromide. The crude product is purified by column chromatography eluting with 
gradient of 5% EtOAc/CH,CL to,10% EtOAc/CH,CL to afford.the title.compound 
as a white foam. .^^fn^ne^^iii^aF^-^ 

4fec:^^ 4-28 

(m ' ^,1.W)..2.^^ t^yir-: 

-i---.i: ; ioo vri bsiMvu r- toubo-io" eiJijni e.fi" ' >n-s!s?1friqBiT | vr!j*f.TiDi- r i":.'» r: -2 

B. 7-Me>ho w-2-nSarthale acid M-r3r(aminoiminomethvl^benzvl|-2. 

oxc^SVpvrt^ 

2Q t , a .7-jy!pthoxy^napthaienesujfonic acid^II-fS-cyanobenzyJJ^-oxopyrrolidinTS- 
A • .. (S)7XQji2^fluoroben2yl)ianj|d© is,conyertedJo,theM in 
. ^EX^MPLE 24. P b art C. H Jhe cfude product is.purified by RP-HPLG ejiitirig with a 
' ' gradient of 10% Ch'cN/HjO (0.1% TFA) ^60% CH 3 CN/H 2 0 (0.1% TFA) and 
the, appropriate product fractions are lypphilized to provide the.title compound 

25 as a whrte solid. F . Sr .; ;r> -^ vr . n9dl v^.r f >e-i{Ov-e-n»iiv:^d?)er>^Q 

1 H N MR (DM SO-dg," 300 MHz)~8 9.28 (bs, 4H); 8.42 (s, 1H), 7.95 (m, 2H), 7.79 

DO , ; ^;.,(rngH).^ 

, , ■ - 

Elemental arialysis calculated with.2.50 mole of H 2 0 cal, C=53.40%, H=4.92%, 
, 30 N=7.78%, found C=53.55%, H=4.28%„fs|=7.42%. v _ rt ,. . lP 

.bilea t'l'.' ■" 

. ; 2-FluorobiDhenvl-4-sulfonic acid n 

' ' Pvfroiidin'-3-vlVm8thvl'amide trifluoroacet'ate. (Mr '\ N c l- J /! !r .„ - } •:• 
35 ' 

A. ; 2-Fluoroblphenyi-4-sulfonyl chloride. t ^ f , t . Afn . , r;i .. fl , <.. M 
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c , .- . To a solution of 4-bromo-2-fluorobiphenyl (2.54 g, 10.1 mm ol) In 50 mL of THF 
at -78°C is added n-butyl lithium (16.3 mL of a 1 .6 M solution in hexanes, 10.1 
'■' mmol). After 0.5 hour, the solution is added to a solution of 10 mL of S0 2 in 10 
- mL of Et 2 0 at -78°C. The solution is allowed to warm to ambient temperature 
5 and stirred for another 1 hour: The solution is concentrated. The resulting 
solid is suspended in 40 mL of hexanes and cooled to 0°C.' To the suspension 
is added sulfuryl chloride (10 mL of a 1 M solution in CH 2 C\ 2 * 1 6 mmol). The 
solution, is warmed to ambient temperatures. After 1 hour, the solution is 
concentrated. The resulting residue is triturated with hexanes. The solution is 
1 0 filtered and the collected solvent is concentrated. The resulting solid is 

recrystallized from hexanes to give the title compound (0.6g, 2:5 ! mmol) as a 
white ..spHd. ... -li. L--ut'...-s .S:0^:/t>HiL:«- : J ! i« r - , .:-.. , i-A - ' .£ v, ~*..'- ' 
1 HiNMR (ODCI 3 - 300 MHz) 5 7.88 (m, 2H), 7.68 (m,--1 H), 7:52 T (m; 5H). 

... r 1 . 5 B. , 2-Fluorobiphenvl-4-sulf6riic acid f1 .faicvanob 

vljamide. .-■',.->*.: \2^>- l (l'A±Q-uuj 

The title compound is prepared from* 3-'(3-(3V^ino-2^)m'pyrr6Hdbi-1- 
• :«-«•-. ylmethyl)behzonitrile hydrochloride as in EXAMPLE 24/ Part B," substituting 2- 
: o ,fluorobiphenyU4-sulfonyl chloride for 6-methoxyhaphthalene-2-suiifony( 
i!; 20 chloride.. The crude product is purified by column chromatogfaphy elutihg with 

gradient; of 15% EtOAc/CH 2 CI 2 to 30% EtOAc^eH 2 CI 2 to afford the title 
! >o. ( .; ...icornpoundiasia whiteWoami<3» v ?! ;\\Am.o9t<.y*- :>AO-£' r:,-!v. ••' >w-'-v 

1 H NMBiCCDGIg, 300 MHz) 8 7.70 (m; 2H), 7:49>(m,' lOH), 5.57 (bs, 1H), 4.48 (m, 

3H), 3.88 (m,;r1H)?3.21 W2H)V3V21 W ^^lti l 
.- 25c \ .{HI ,rr-l r:S.T .( IS ,{<;} ?-o.\ ,(H! ■,£.} !-.8a fci-MfrO;*-, ...iOCO) FiNM •V '"s 

•■'•: vlUmethvlamirlfl^ .S, ,,!ir .V.S ,(HS ,m) 8T.2 .{H* .:r,} 38.5 .{Hi mi 

The title compound is prepared as described in EXAMPLE 26, Part A using 2- 

.]JlMQCPbiphehylr4-sulfohic 

30 yl]amide and methyl iodide. The crude^aOcWp^ VF 

r chromatography eluting wfti f grafe 

- vEtOAc/CH 2 CI 2 toaffdftfthe'^ 

1 H NMR (GDCI 3 ; 300>MHi) 57.70 (m, c 2tf)i T^f (m^tOH)p4:93 ^ iH|, 4.55 (AB, 

2H), 3.28 (m, 2H), 2.81 (s, 3H), 2.42 (m, 1H), 2.08 (m, W): m6C,i r " f1lW 
35 .- .. \ ,m! OCT .{Hr X>;< 2BS ,\Ht ,&) ri> 3 8 'aHM ogc ( ..:K.O) flv..' . :• ^ 
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"|i ; .1 •>"•! ;}2-FluorobiphenyM r sulfoni^ acidi [1,-(3rcyanoben2yl)-2-oxdpyrrolidin-3-(S)-yl]- 
► r,: ,methylaiTr»Ide is converted, tp the title comppund as. described in EXAMPLE 24, 

p .-.i !0 Partp M Jh© cnjd^_prp^ag|..is pu,#.?(cli»yBP-:H.RLC;eluting\with,a gradient of 
•..cm.:.^ jrn^9^.^PWt9A 1 %. TFA) to ^SH^^O^t* TFAy antfthe 

. . , .5, C£ appropriate, product fractions are lyophilized to provide the title compound as a 
oi-nv » L . ? cWhl^ sol/ds oJ o'qIooo br.p ^n^wtf to Jrr 0?- at ^hneqeu?. si bfi:,-a 
..... ,-. ( f 'H .NMRJpMSp-d s , ; 3pjX MHz) 5 ^.39,(^8.) 2H)<; 9.1.4! (bsV 2H), 7:79 (m, 3H), 7.55 
zi i, . % H )- 4-«5 (t. 1H); 4.43 : (AB, 2H) l ..'3.20r(mr2H),2:72.(s,=3H); 2< : 10 (m. 1H), 
, nc ,; ; ^.03jfl, tt 1H), FAB.MS.[M+H]*=481 W i gnilluesi m"T *v.imtn-3onoo 

1 9: i ''f3 QniflL^si erf .'..■jtcUnannoo ei 'r-wlcc bC^itoo "!j fans csisJlR <>r 
^ /i ofv,rn^ A ^ / !| , D E of^nuoqmoa sl?>t erii svig ol senexpn n-oi'1 bex«llBte\poe-. 

3-f(1-r3-(Aminoiminomethvnben2yll -2-oxoDvrrolidin-3fSV3-yl}-f7-- i .>v 
tmethoxvnaphthalene-2-sulfonvnaminQ lorobionamide ' tn-fluoroacbta ta. 

- ^ , 3f H3-Cve^oben^^ 

sulfonvlaminol-N-propio nic acid t-hutyl ester Abi'QSi* 
[ ^?.o 'P^T^^^I^^^^er^sulfonics acid i [1 -(3-cyanbbenzyl)-2- 
- • a .^P^ , ^ i ?sl"^)'y^!n'ie.: prepared as described in . EXAMPLE 43, part A, 
/ncffil-i%^fefe!> !"kIP !P. L ,pf DMF : (S;addedKjGd3 (0;52 g,'<3:8 mmol) and t- 
;,).,. , ?,? ; , i o^JyL^l*^ heated to 60?Cahd stirred for 

P ^ilkH^r^O^i^PP'P 6 ' §pJMfiQnj3;^edvto:8^bfent^eimperature8 and 
diluted with EtOAc. The solution is washed- with 1 N HGI and saturated NaCI. 

: .''H^oW.^. ,a y er ,^' d Jl^ oy»r,MgS.0 4 ? filtered and c^centrated. 'The title 
it , compound ,(0.64, g, 3 j.1 1 mmpl),ls obtained.: as a white foam. ) OS.t; ,(H£ 
25 1 H NMR (Cbci 3 , 300 MHz) 5 8.41 (s, 1 H), 7.89 (m, 2H), 7.80 (m, 1 H), 7.66 fa. 

••• >*-u-rMrfM&>M%$M %MiiM^^K^i^mr.^w^,m. 3.37 

"<mnfijr&36 (m, 4H), 2.78 (m, 2H), 2.41 (m, 1H), 2.2p.(m;JH)u1i42:(s, 9H). 

.< c . . - t, r; q .as SJ-^yiAXZ! rw bedhoefob as b'S-iiin.eiq .• b; !; r-q '..••>:> •?!};! yi'''" 
: . B.3 : [{H3 : Cyanobenzvn 
30 sulf^ ^., T iBPt ; i i^i^ .rr, bir, ebirnetiy Of 

3-[y5(3r9yap^obenzy 

sulfonylam.ino]-N-pr ( opipnic .add t-butyl.ester r is converted to the title compound 
" „ as described, in. EXAMPLE 26;rPart B. The title compound is JoBtaihed as a 
white foam... H , ^ p „ r . (H , fr l 5; i{MS i8l te.S rr) ,(MS 
35 'H NMR (CDCi 3 ; 300 MHz) 5 8.41 (s. 1H). 7.89 (d, 1H), 7.80 (m, 2H), 7.56 (m, 

(m71H)r3:22 (mr2H);2:89 Jm, 2H), t 2.39 (m, 2H), 2,10 (mHH). < ; r • 
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C. 3-f(1-f3-Cvanobenzvn-2-oxopvrrolidin-3^S)-vl)-7-methoxvnaphthale.-ie--2- 
sulfonylaminolproplonamlde. ' : r ' ;•'= - : 

To a solution of 3-[{1-(3-cyahobenzyl)-2 : dxopyrrolidin:3-(S)-yl}-7- 
5 methoxynaphthalene-2-suifohylamirio]-N-propionic acid (0.51' g, 1 mmoi) and 
• triethyl amine (0.12 g, 1.2 mrriol) In 10 mL of THF at -20°C is added ethyl 
chloroformate (0.1 1 g. 1 mmol). The solution is stirred for 15 minutes. After this 
time, 14.8 N ammonium hydroxide (0.1 mL, 1.5 mmol) Is added. The solution is 
allowed, to warm to ambient temperatures, the reaction is^stirred for 16 hours. 
1 0 After this time, the solution is diluted with EtOAc. The organic layer is washed 
( With 1 N HCI, 10% NaaCO^ and saturated NaCI. The organic layer is dried over 
. . >; MgSO<', filtered, and concentrated: The title compound (0.39 1 g, 0.77' mmol) is 
■ obtained as a white foam.' OncVuz-l -..n-j • ;,i-b-«vxr*"v-. 'o ^> 
1 H NMR (eDCI 3 ; 300 MHz) 8 8.41 (s, 1H)/7.85 (nv2R), 7.50 (m, 4H), r 7.26 (m, 
1 5 1 3H), 5.94 (bs, y 1 H)f 5;34'(bS, 1 H), 4.75 1 H), r 4.45'(AB. 2H), ! ^92 1 3H), £.51 
(m, 1H), 3.40 (m, 1H); 3. 1 9 (m,-2H)~ f 2.78 (m, 2Htf 2.32 (m, 1H£ 2.09lm, 1H). 

D. 3-r(1-r3-(Aminoiminom ethvnbenzvl1-2H3xoDvrrolidln-^^ 
methoxvnaphthalehe-2 : sulfonvhamih6lproDihna mi 

20 3-[{1 -(3-Cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7-melhbxyn 

sulfonylaminojpropiona'mide'is converted to* the titie'Mmpouh^ as'described in 
3;;-' EXAMPLE'24, Part Cv-^TKe°''c?ude 'product 1 is' p^Hfled by RP-HPLC eliiting with a 
pi gradient of.10% CH^CIM/H 2 0 (0-:i% TFA) r i6 60%^CH' 3 bf\l/rf^a (6:1% TFA) and 
the appropriate product fractions are lyophilized to provide the 1itle A compound 
25; •y-.asa white solid. ^ m } £*.«: .m: ykb * i-.hm :,08 . c iOCOj HI** « ; ^ 

>\r . h'H -NMR; (DMSO.d^..300 MHz) 59:28^ &H)V8i98*(bs. , '2ff ^ 8142 (st'lH), 8.00 
(m, 2H), 7.73 (m, 2H), 7.58 (m, 4H)/7.38•#;2'Hj/6^82Tm/^•H); ! 4IoU , 1H), 4.42 
(AB, 4H), 3.88 (s, 3H), 3.22 (m, 4H), 2.52 (m, 2H), 2.12 (m, 1H), 1.81 (ni, IH). 
FAB MS, [M+H]*=678:. Elemental analysis calculated with 2:'25 md|e of H a O cal. 

30 C-49.59%, H=5.13%, N=10.33%^'fdurfdife^9.59%;'HUi7l% , i N=idoi%5 

•i.-.-ft gjqf^A'/r. r \ or-:;i*o?t':b hb beifci'icj'i''^ si br U'.'Q' 

■S, -EXAMPLE :68-{o)-?- i.ibKGV .;c.«.yo-$> (;y\n„ .-■roriv-'-fc - f b-S. G^* 5 * 31 
{: ) 2-rf1H3^Amin6imihometh^ 
--uo -sulfohvlamlnol-N'-Dhe^ ,rn " b 

A. NaDhthalene-2-sulfonlc acid M-f3-cvanoben2 vn-2-oxnnvrmlidin-3-(S)- 
y'lamide 
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The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 

naphthalene-2-sulfonyl chloride for 6-rneJ^jo^jiaphthJLeoer2isulf6nyl chloride. 
The { t|tle. v cofnpq||n ) d J ls obtainedtfts-.a^fjjta-isolid.- }]-e re. r.cijuioe a oT 

•V.ire^?^ 4tf»2 (AB J; 2H)., 3,-78 (m n 1H), 3.18 (m,<2H), 2.57.(m< 1H), 2.08 

sir:* is>;iA JSVj?»!t).- £ r •:•>* benite ••! roiiuloa cull* .(ion:.r. r q ! f 0*! sJermoiocSric. . 

.-•fl ::Mo\-jz sriT .L<3ob u si (lomrn s r ,-ifn ' .0} ebixGibyri mi;:' ■•.vir.s X" S.»r . - j « i ■ • * 
? u :i ? r B : I g;f(1-(3^yanqben2ylV2^xopy rrolidln^f SVynnaphtha 
'.•gril^v; i 5 "^ 0 "^.^"? 1 '^: 8 ^'' 0 ac ' d t-butvl ester. ncL'ufoa erf! ,>*<vM ti-'M leftA Or 
io,'j behbtMRff OTPRMBfl i is . er e Pared ; asjinj^MP.IiE 26*Part 'A substituting 

for 6-methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2-bxo'pyrrolidin- 
-i) --.2 \- 3 I^)"Y!l 9 ^ e -{iTfi©rJ!tl a .(PPnripound is, obtained as'a.white 1 solids H' 
- 15 ^WifeWW 8 ^ & P.-7,92,(mr3H),^;(d^1H)r7.61 (m, 
{H' .n^M 2 ?(™fiW.f ^i^^^W/^H),-*!? (m, tl 1H)^3:7ff(m,i1H), 3.21 

(m, 2H), 2.60 (m, 1H), 2.41 (m. 1H). 1.42 (s, 9H). 

- 1- r f^Xigj^ S - ' tysnedonayO - £)- 1 ))- : -S. 

n iM.di^fil%Ste^PR^& Rre^red as,li ? -E^.P.LE;26,>Par|.B. usirig-2,[{.1-<3- 

..HUi ( a3 c !$ ^"W^ r i5%?te Wfl matejjakjTheJitle;compo'und:is obtained as 

-r^'o-:7/®j^itf^° am /.MVO-Ki o) b«5.i!irk}0*'l eie cnoiio^v' Jouboiu ej&hqoiq M s. 
25 1 H NMR (CDCI 3 , 300 MHz) 5 8.49 (s. 1 H), 7.96 (m, 2H), £.62 (m, 3H).<7.49 (m, 

iX) U <t 3H >V 7 .-20 3 (n?, IHJ^S^I^s^H), 4^(t S 1H)/4.50 (/NB^HJ^gdXABi^H), 3.29 

c..-..u ..': *f ty^'$V ty'^'3WM*W-Xrtt M Br.,; 'Hi .r,,) .(H^ .m) 
-n) 18 r ,'Hr .ni) Sr.S .(HS ..-•) Sc.^ ,'Ht .m) ..Tit ,a1 «B.r ,{h» MK 
3.: OJ • p v, frf (1-Y3-Cyan^ 3/vi 

3a - C .f-H 't? 1 ? V|a »T > ? no1 T^ ~P l ^ r>ethx/ ? a r^<=»tann iri« ? ^ n Q r ^gf.e-H , C ?0.'X 0c 
The title compound is prepared as described in EXAMPLE 26, Part C 
substituting 2-[{1-(3-Cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}naphthalehe-2- 

" W^meth^xyna^ 
35 is obtained as a white foam. 
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*H NMR (CDCI 3 ;300 MHz) 5 8.48 (s. TH), 7.93 (m, 4H). 7:58 (nr. 6H), 7.16 (m. 
5H), 5.61 (bs, 1 H), 4.58 (m, 1 H), 4.40 (m, 2H), 3.80 (AB, 2H), 3.27 (m, 4H), 2.63 
(m,2H),2.21 (m ( 2H). 

5 ; ; E. 2-ff 143-(Aminoiminomethvnbenzvn-2-oxopy rrolidin-3-(S)-yr}naphth alene-g- 
sulfonvlamino)-N-phe nethvlacetamide trifluoroacetate. - • i«* 
The title compound is prepared as described in EXAMPLE 24, Part C using 2- 
[{1 r(3-cyanobenzyl)-2-oxopyrrblidih-3-(S)-yl}naphthalene-2-sulf6hylamino]-N- 
,.. phenethylacetamide as the starting -material J The crude product is purified by 
1 0 RP-H PLC eluting in a gradient of 1 0% CH,CN/H 2 0 (0. 1 % TFA) to 60% 

■: CH 3 CN/HjO (0. 1%' TFA) and the' appropriate- product fractions are iyophilized to 
t i provide.the title compound as a white ! s6Hd1 / ;: " v irf ^ r 

1 H NMR (DMSO-d 6 , 300 MHz) 8 9.31 (bs, 2H), 9.23 (bs, 2H), #52 (s. 1H), 8.05 
(m, 5H), 7.59 (m, 6H), 7.20 (m, 4H), 7.38 (m, 2H), 4.85 (t, 1H), 4.42 (AB, 4H), 
15 3.70 (m, 3H), 3:18 (m,:4H), 2.59 (m,'2H), 2.05 (m, 2H). FAB MS, [M+H] + =584. 
Elemental analysis calculated with 1.75 mole of H 2 OxaLC=56;06%: H=5.18%, 
N=9.60%, found C=56. 15%, H=4.84%; N=9.27%: y: ' v VJ " ; 
. r ,. r: -q j .^-I'-.'-nyqc*-. £ ;\. . ::; • " - M-ihiM- "«••. 

- = , EXAMPLE 69 .. " - s ..!•.•;:•>•*••!• ••<inr.fi"n- 

20 2-rM-f34Amin oiminomethvnbenzyl)-2-bxoDw^ 

sulfonvlaminol-N-Dhenethvlacetamide trfflubroanetate- ' ~' 
- \ J >: -S JV.) ,!rr. ,!?<' ■ \ . T ' ,(H6 .>>/:■ ^■i.'S "(, {y\ W JO< V RV.'.*. H' 

- A. BiDhenvl-2^sulforiid acid ft -fa ^vanolfenzyn-2-^^ 
The title compound is prepared from 3-(3-(S)-amino-2-oxopyrro'lidin-i- 
25 ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part B, substituting 
i J #b jphej]yj : ^ulf Qhyhicb (Qride-fbr-e^methoxyhapfi^ chloride. 

The title compound isrobtained as a^ white 1 foam £3 u^L^uPJiiyfieUPi 
i r ; l 1 H NM R (€ DCU;, 300 M Hz) 8-7; 96 (m, £ 2H)V 7176 (m , 3H) , 7T6 1 (mi ? 4H j] 7. 49 (m, 

! ;5H)n5t35 (bsr1H), 4.45'(AB, 2Hj; 3.79 r (m; iH). £22 (m; 2Hlf2;60 ) (m. ! 1H). 2.10 

\-30/-tV(m] iH).-br q e^'.nc -;,r. '.(she-em ;.;n-?i»Je ^rll ©b:rrt£?&"j6l\ , ( ; j9ne.<iu u<, 
r -n.'; f/- -T rF: .0) O.J i'ttC-HO ..*°0r :•;> 2>>..-iC.'iir £ c.-v."i Jr. C. ,C ?H 

v v B. 2-rf1-(3<?varidbehzvl)-2^ox6p^ 

N-acetic acid t-butvl aster -bile* a aft fcnuoqrnoo s«i! _en:.! 6bivo:.-| 

So. .The-title)cWp6bnd!is^ prepared" as in EXAMPLE Sip Parf^suDS^tuting 
035 irbiphenylM?sulfdnte)ac^ 

6-methoxynaphthalene-2-'sulf6 J 'nlb acid [^(3^^i^6e^)-^0)8pyi^oliclin-3- 
(S)-ylJamide. The title compound is obtained as a white foam. 
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• Or ,*,H NMR (CpCI^^Op MHz) 6 8.06; (an 2H),'*.66 (mr2H)V7^2-(m;'4ri), 7.31 (m, 

"i ,\K* r,5H); 4.45 , (mo3H)i 4.08, (AB,1H) r a79 (AB, MH), 3.18 (m; 2H)r2.52 J (m. 1H). 2.31 

(m, 1H), 1.41 (s, 9H). HsL .,-•? ! : i .(MS ,t ■ 

..,,5 .v C,-2-r(H3-Cvgpohen7vl)-2-oxop^^ 

. ti !! e ; compound Is. prepared, as. in EXAMPLE 26, Part B using 2if{l -(3- 
> Tf:Pyan9^% nz yO-2/oxppyrj9lid^ acid 
i A.^ uc t-butylj«er.^_the,s][arting material: hThe title compound is' obtained as a white 

10 .^foam. so tJO s oh'HOJ.-'O of Of to tneibstk •'• ?:i onu-lo O «RH-<?R o«- 
.e ^inr 1 oHW.,(9PP^9 0 9 ^^INW-N«H), 7:52 (rh?8H)\ 7.21 (m, 
1H). 4.61 (t, 1H), 4.52 (AB, 2H) t 3.91 (AB, 2H),:3.30 (m, 2H), 2.48 (mV 1H), 2.09 
4 ,«.! ' i (p»^ H 2«,(MS .au) is. 2 ,(H.s .ad) re.e l (sKV o-.»: B b CrjVQ) tftov: H" . 

a,m ,('{(■ j) rie.v .(HS 6c A ,(Ki ,m) CS. V (MB ..-•> Qz \" .{H2 -in). 

.15 t , ; D,.2-r(V(3-Ov3nobenzyl)-2-oxoDvrrolidln-3.rs 

• <- .. -4 N"P(]^P^Y!^pgt^rnide . 3 iom 3\ r :ij'W'b«te.| no! so a-av'x.np 'r^nsrneiS 

The title compound js prepared;as;described. in EXAMPLE 26TPart d 
substituting 2-[{ 1 -(3-Cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-biphenyl-4- 
sulfonylamino]-N-acetic acid for 2-[{1-(3-cyanobenzyl)-2-Oxopyrr6lidin-3-(S)- 

is obtained as a^white. foam:; : ; 0 ; •.; m 3 ; «p r : i clii o -» i o c lyugli jj& 

1 H NMR (CDCi 3 , 300 MHz) 8 7.94 (m, 3H), 7.71 (m. 3H), 7.50 (m, 7H), 7.20 (m, 

'£tlYM'£^ (m; 3H), 2:71 i(m,^H), 2.24 

- ^'Jt^K •• -"w^-onh {&)- r ,)-C- >.r. !"i o^eo«*,q r-i _rn<oqr"o.5 eitiJ erf'i 
/^."jJ'U'-Hua >ieS ri. IMMAX3 ni ac fib-JC»rino'.by«i fiiniiftosiiedO^rlts n!v c -> 
-br c Et - 2 " r(1 ' r3 ' f Aminoiminomethvnben?vq-9 . oxoDvrroliriin-3^S^yi}hi D hehyl-4. 
SulfonvlaminoVN-DhenethvlacQtamlri Q tdftuacaagglalar gi " » aWt 3»1T 

... « T?®^9° mp °"" dl ")^ 2- 

30 phenethyiacetamide as the starting material. The crude product-is purified by 
RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1 % TFA) to 60% 

provide the title compound as a white solid. r ,= ; .,> i-^yji-i ^ :>.- v'-bi^-iJ 
r lH W <99'°P» 300 MHz) 8. 8,51 (rn, : IJiJ^aOO, (rnVSnK 782 (m J2H), 7.68 (m. 
^•wr£W 2H), : 4=39 (mj 1H), 3.82 (AB./2H), 2.70 
, « [M+H]>610 3 .",; ,.«:'« ff » P 
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EXAMPLE 70 vi; _ ... '.2. 

2-f(1-[a L (AminQiminomethynben2yl]-2 f -oxopyrrolidin-3-(S)-vl}-7- '' 
methoxynaphthelene-2-sulfopylaminp^ 

5 A. 2-r(1-(3-Cvanobenzvl)-2-ox6PV^ 

sulfohvlaminoUN-acetic acid t-butvl ester^ ' ~ v 
The title compound is prepared as described in EXAMPLE 26, Part A 
substituting^ 7-methoxynaphthalene-2-suifonic add [1-(3-cyah6benzyl)-2- 
[ oxopyrrolidih-3-(S)-yljarnide, 5 prepared as 'described in EXAMPLE 43, part A, 
10 fpri6-methoxynaphthalene-2-suifbnlc acid [1-(3-cyariobenzyl)-2-oxopyiro!idin- 
r 3T(S)ryl]afnide.i The title compound is obtained as £ white foam. 
n H NMR (GDCIg, 300 MHz) 8 8.41 (s,-2H), 7.81 (mi 3H)', 7.50 (m, 1H); 7.44 (m. 
3H); 7.22 (m- 2H), 4.61 (t, 1 H)p4.42 (AB, 2H), 3.90 (s; 3Hf, 3.74(AB;' 1 H), 3.20 
(m, 2H), 2.58 (m, 1H), 2.41 (m, 1H), 1.42 (s, 9H). " '< : - ^ d 

15 

B. 2-r(1-r3-Cvanobenzvl V2-oxoDvrrolidin-3-rS)-vn-7Wthoxvnaphthalene-2- 
sulfonylaminol-N-acetio acid; . ..IVli^ . ■J - .'Q' f T."V«- •• V a . : . >.: 2. 
: The title, cpmppundvls. prepared asdescrib'ed in EXAMPLE 26, Part B using 2- 
[{1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7-methoxynaphthalene-2- 
20 :,,sulfonyJamino]-^-acetic:acid t-b'utyKester as'the starting maVerial. : THe title 
compound is obtained as a white foam?-'-'' i-..rau.ns;::y^ l-uv. 
1 H N MR (CDCI3, 300 MHz) 8 9.45' (bs, AH), BAi (s! : 2H),-7.91 (d, 1H)/7.P0 (d. 
1H), 7.71' (mriH)M62^ (t, 1H). 4.S0 

(AB*2H)?3.90i(s/3H),-3i^ 1H). 

Or2*rf1r(3<;vanopenzi;n^6x6tft^ 
j sulfonvlamin61-N^phenethvlacetamider - ; s •>.:•» -»d; ■> >.rb oibv-1 

The title compound Is prepared as described in EXAMPLE 26, PaW c 
n . a? substituting^Mfi 43-^ " ' 

: 30,(Hrmethbxynaphtffalene-2-surfonylamin'b]-N 2-[{i---(3-cyanobenzyl)- 
2-oxopyrrolidin-3-(S)-yl}-6-methoxyhaphthalene^s^ 
acid. The title compound Is obtained as a white foam. 

'H NMR,(CpGI 3 , 300 MHz)<8 8.35 (m/ iH);l&W(m?2H)i^82 '(mv ! 4H#7.53 (m, 
<5H),^.2l;(mV4H^ 3.8O 
T35 * (ABJ 2H), 3:31 ! (mf 4H); 2lfe«(i^•^);^W^^f , 2.T4WiNJl ,n, ? ^ 
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P. 2-f(1-r3-^Aminoiminomethvl^ben2vn.2.o xoDvrroiidin-3-rsV-vl)-6- ^ 
methgxynaohthaj^ 

clteMfL^nP-RSHntti 8 PLf!E^re0as.^^ribed;ln,E)O^ .C using 

2-f{1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7-methoxynaphthalene-2- 

product is purified by RP-HPLG fluting [n : a .gradie nt :of .10%^CH3GN/H 2 O (0.1% 
x ^9°&^pW.^MV^^l^ the.appropriate product fractions are 
, lyophilized^ to provide the,title compound as a^white solid,- -niJi. -.'.a L 
: iio , MMR (DMSiO-dg, 300, MHz) ,8 9.31, (bs.^H), 9.10 (bs; 2H); 8.43 (s,-1 H), 8.22 
,.10 , ^ ( (m r JjH), 8,02Jr^j2H), ; 7.7,4,. (ijj, 2H), 7;58 (m, 2H);<7.21 (mr5H), 4;80:(t, 1H); 4.44 
WSfea^ 3.21. (m.f2H)v 2.64 (m, 2H), 

^ ' 2-15 (m, (IH), 1..99 (m<, 1H). f-AB.MS.^M+H]V614CtElerh'ental analysis 
- r ^ujatfd w ( ith 2.5Q,mole of H 2 0 cal.; C=54,40%, H=5.35%, N=9.06%, found 
C=56.a6%,' H=4.87%irN-8.69%.' f H r m -JO i- * He 2 .-MS 

15 

2-rf1-r3-(Aminoiminomethvnbenzvn-2-9 xoovrrondin-a-^WlU7-- .^ Lw.t 
, methoxvnaphthalene-2-suifonvlam inol-N-e^ 

j-iasir '.)riqGnyv..>Hi"6m^ l'b 
20;. ■■A-2-K1-^ 

sulfonvlaminol-N-ethvlacetamide. . ?J , ; ,- jvv 0 Cfi nsn - <j ;; ^nvno njn 
: . ;'H Tw®f tft,e / 9? mp ?« u Q t *jf P re P a / e d as, described ; in EXAMPLE 26; Part C' 

, methoxynaphth^ prepared- as *in., 

25 ' EXAMPLE 70, Pari B, for 2-[{1-(3-cyanobenzyO-2-oxopyrrolidin-3-(S>yi}-6-. 
.^^^aphthaien 
hydrochloride for phenethyl amin^njhj, ..tjtljigpnipcjindjsiobtainedlas a white 
foam.-j n j .{ :<-i nj csdiwrb <.b I: iwn - ; v.; ?i bnucHiruoQ o.H 
'H NMH (CpCI,. 3pp MHz) 8 8.39. (s.;1HX7.9^(m,i1H); 7.81; (m, 2H); 7.55 (m, 
.3?.. - 3H), 7.29 (m, 4H) t 5.71 (bMH)i^5pjn(i S! 3H)..3,98 (s, 3H) ; , 3.80. (AB,'2H), 3.21 
• , ■ r^' ^^W^^.^?^(^^!^?^■-^^to^3HJ. <0I ,i e r. ,-o ..\~(?;,-c-rib.ionvqoxo-^ 

.;<rOi 3?!i*w 3 en bsniercle * hnmxjrr.?-; &!)»; sl'i 
- B -: 2-ff 1 •re-fAmlnotrnf^ I V 

, methoxvnaphthalene-2-sulfonvlaminol-N-ethvlar e tamide trifluornanatat e, 
35 The title compound '? Pfep.ared. as descrjbed in EXAMPLE 24. ;Part;C using 2- 
[{1-(3-cyanobenzyO-2-oxopyrrolIdin-3-(S)-yl}-7-methoxynaphthalene-2- 
sulfonylamino]-N-ethylacetamide as the starting material. The crude product Is 
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purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 
60% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title compound as a white solid. 
'H NMR (DMSO-d 6 , 300 MHz) 5 9.26 (bs, 2H), 9.00 (bs, 2H), 8.42 (s, 1H), 8.1 1 
(m, 1H), 8.01 (m, 2H), 7.78 (m, 1H), 7.68 (m, 1H), 7.52 (m. 3H), 7.33 (m, 1H), 
4.80 (t, 1H), 4.44 (AB, 2H), 3.89 (s, 3H), 3.71 (AB, 2H), 3.19 (m, 2H); 3.02 (m, 
2H), 2.09 (m, 2H), 0.90 (m,3H). FAB MS, [M+H]*=538. Elemental analysis 
calculated with 2.25 mole of H z O cal. C=50.32%, H=5.31%, N=10.12%,' found 
C=50.21%, H=4.59%, N=9.60%. 

,J\>S » .'."'/V.:'" ' i : l '; •<!■•_• «i . • :'M' • '"' "- - - '• 

EXAMPLE 72 .tr-^fS. • ; -\:L.ia- 5 >- } ' 

2-rf143-fAmjnoiminbmethvntemzyl)^^ 0 - i>|5 

methoxvnaphthalene-2-sulf6nvlaminol-N.N.rii m ethvlacatan^ 

A. 2-rri-(3-evanobenzvlV-2-oxopyfr Qlldin c -3-YSV-y|)-7-methoxyhaD^ ' 
s u If onvlam inol-N: N^riim et hvlacetam irtel I «nl y . r/r u , ■■ ,■: , . • > »-n x *o. ,i; 

The title compound. is prepared as described in EXAMPLE 26? Part C 
substituting 2-[{1-(3-cyan0benzyl)-2-bxopyr>olfa^ 
methoxynaphthalene-2-sulfbnylaminb]-N-acetic acid,- prepared as in 
EXAMPLE 70, Part B, for 2-[{1-(3-cyanobehzyl)-2-oxopyfrolidin^(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-N-acetic acid and dimethyl amine 
hydrochloride for phenethyl amine. - The title ! compound is obtaihed as a white 

■ 'H NMR (CDCI 5 ,.300 MHz) 6 8.49 (sp1H). <7.88 (m.f'IH)? 7.78 (mTl H); 7i45 (m, 
5H), 7.30.(m,-3H) { 4.60 (m, 2H)M.32 (m, iH)v4:20{mr2H); 3:92 (s;3H)l 3.15 '"' 
:,(nv2H), 3.00 (s, 3H)'/2.91 (sV3H), 2&8'(lltfBH£" a * ! " r -(on: n;i . k : 
: (ATT -; D !'.0) ■" , i l-'.U / i0 t !-O o--'v! .'n?ibng a ni c>r>iU"!..- " J- >i- c ,« yi.:' tu, : v;-v,c :m 

B. 24f143-(AminbimihomethVnBeh7^2 ; -Qx6 ; ' 1 ir 
methoxvnaphthalehe'^sulfdhvla^ 

The: title c6mpdund r is preparetfSs d$dft&lfc'EKWfil£'24fp$i 6 using 2- 
l{ 1-(3-eyahbbehzyl)-2-oxbpyFrblidin-3-(S)-yl}-^ e ' 

sulf6riylamino]-N,N-dimethylacetam material! The crude 

produces purified by RRHPLG^ 

TFA)'to^60%rcHiGNi/Hj : Ci^o:'l% ! TFA) ifi^^e'app^rlate'prbyucl ffa&loWare 
lyophilized to provide the title compound as a white solid? rae=l/! ' " r ' ' ; 
1 H NMR (DMSO-d„, 300 MHz) 5 9.22 (bs, 2H), 9.02 (bs, 2H), 8.43 (s, 1H), 7.92 
(m, 2H), 7.78 (d, 1H), 7.65 (m, 1H), 7.51 (m, 4H), 7.32 (m, 1H), 7^3 (mV^H)? 
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4.7,1- (t, 1H), .4.38, (m, 3H),„3 ; ?1 it (m V v1H)f 3.90 (s ; 3H), 3.12 (m. SHJr^.SS^srSH), 
2.78 (s, 3H), 2,18 (m, 2H). ; FAB MS. [M+.H]-=538. Elemental analysis wi 
calculated with 2;25 ; mo,le of H 2 Q cal.\G=50.32%, H=5:2%, N=10A2%; found 
r , . 0=50.38%. Ht4-66%,;N=9;65%; *d) 6 (^Hlv; XC ,b-CcMU) H^'-l H' 
5 ,h f .ft-.) £ ;l- ,.r; h.: 1 ^ . f Mt ( rr) ; i3.T ,fH' . t (t , o'...r:.'. i0.8 .'Vir 
^EXAMPLE 73^ ef r OA; rv.f. (H£ ,,;•) e».8 .{H3 ,8A* i k- s .{i-H ."• C j.-; 

2-f(1-r3-(^Aminoiminomethvnben l. ,.'H£ 

. . ■ methoxvnaphthalene-2-sulfonvlaminoyN.be trifluoroacetate. 

.o^06.e~t-i ,oXmc:.oc--.o 

10 A- 2-r(1-(3-Cvanobenzvn-2-oxoDvrrolidin-3-/S^y»-7 .methoxvnanhthalene-p. ' 
sulf on vlam inol N-benz ylacetam ide. S\ .UHMA/ 3 

The title comjc^ung Js prepa red as.desc ribed -Im EXiiMPLEi26r Ra>t Cki); 

methoxynaphthalene-2-sulfonylamino]-N-acetic acid, prepared as in 

methoxynaphthalene-2-sulfonylaminq^ 

phenethyl amjner 3 *Fhe .title cpmpoundJs obtained as awhite-foam:> e if ii en'T 
1 H NMR (CDCt, : 30Q.^y4§; 8.^.(iq r ^i7 ? ^<|rns t 4H)^.6Qi(iti,:4H)i 7.21 (m, 
5H),5,53 H (pS. & 1H^ 3H),fi3.87/(m;2H)r3.26 

so . ^^iff\»^^§WMom\0'ih r} j-s : -«oi hr,« ,o-: 3j=Hw1*v.j c:-: 

sr.'ims ;\/ff.'sniib Lrurciof wteo»-kl-(en:rf»Rl\; f ioHi«2-?-SM9fB(iJiiasn^)«ori«&{-:* 
, . B. 2-r(1-f3-fAminoiminometh^ 

methoxvnaPhthalene-2-sulfonvlaminol- N-benzvlaceta mide trifle mrna relate; 
.The.title ppmppund ls ( prepar^d.as described in EXAMPLE:24, Part C using 2- 
25 v. . [{1 -(3-cyanobenzyl)-2-oxopyrrolid ■ 1 i ?. : 

sulfbnylamino]-N-benzylacetam|de.as the starting material?, The crude product 
is purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 
60% CHaqy/H^O^O.IJ^iTJA^ : ?J 

30'7 1 H ,^5lfe^^J 3 ^^ 2 )^^ ?.1 0 (bs,-2H), 8.63, (m,:,1.H).r8:43 
(s. 1 H),J,9| ; (m,-2H),7,73^ 1 H)k724 (mi-4H); ; ; 

4 f 83 ; (t, J H), 4.52.(AB, 2H), ^.30,^ 2H), : 3.89,(s, ! 3H), ! 3:85 (ABU2H),:3>17 (m? 
.. 2H),.2.10 (m,.2H).- G FAB MS.- (M+H]^|0,0 V) Elemental analysisicalculatedwith 

.^J^5 :t ijnf^B >^J^9^^U^^r/^l'^^l N^9^9%,;foundjCC=54i29%> >: 

35 " H-4.73%, N^bli'^,' :£ . o^nc > -,:t i c,r .^.v/oiG -1 te»: a.^C-J a o 

it) \ '• S-\8 .(HS 20 ." i*. t's .rdi L^.S o ;>KM ' : C". , r ,b-Of'v'i ; i • ( M!1 li' 

EXAMPLEJ4 , _. nj t. v 'u : , , \ „}.,;,• , , - 
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2-f{1-f3-fAmine>iminomBthvl)b9n7vlT-P- o xQDvrrnliriin-^.fP ).yi}.7. 

methPXYnaphthfllene-2-sulfonvlaminol.N./P-p. t oluviethvnanPtamiHp 
trifluomanPtatP, i ..... i,-- 

5 A, 2-r{1-f3-Cy9npt?Bn2vn-2-oxopvrroliriin-3-r.q\.vl}.7. m e thoxvn a p h>h a | o po .o. 
SUlfonvlaminol N-tP-p-tnln ylethynapptamf Ho : v . 

The title compound is prepared as described in EXAMPLE 26, Part C 
substituting 2-[{1-(3-cyanoben2yl)-2-oxopyrrolidin-3-(S)-yl}.7- 
methoxynaphthalene-2-sulfohylaminb]-N-acetic acid, prepared as in 

10 -EXAMPLE 70, Part B, for 2-[{1-(3-cyan6ben2yl)-2-oxopyrroHdih-3-(S)-yl}-7- 

methoxynaphthalene-2-sulfonylamino]-N^acetic acid and 2-p-tbluylethyl amine 
for phenethyl amine. The title compound is obtained as a white foam. 
'H NMR (CDCI 3 , 300 MHz) 8 8.40 (s, 1H), 7.81 (m, 3H), 7.56 (m, 4H), 7.28 (m, 
2H), 7.01 (m, 5H), 4,50 (AB, .1 H), 4.41 (m; 3H), 3.91 (s, 3H), 3iW(AB, 2H), 3.28 

15 (m, 4H), 2.6Q,(m, 2H), 2.30 (m, 1H), 2.29 (s.'aH^aiSfm/i'H^'^-' 

methoxynaphthalppp-2-sulfonvlaminoM2-D^ 

trifluoroanPtatR, . . ..-.>-,-, >•' r . M«- ■ 

The titte compound is prepared as described in EXAMPLE 24, Part C using 2- 
[{T-(3-.cy.anobenzyl)-2.oxopyrrolidin-3-(S)-yl}.7-me^hbxynaphm ' 
sulfonylamino]-N-2-p-toluylethylacetamide ; as the starting material. " The crude 
product is puriffed by RP-HPLC elutlhg In a gradient of 10% CH 3 CN/H a O (0.1% 
TFA) to 60%.CH 3 GN/Hj,O (0.1% TFA) r and the 1 appropriate product fractions are 
lyophilized to provide the title, compound. as^a white solid/ !V N • '" 
1 H NMB (PMSO-d 6 , 300 MHz) 5 9.34 (bs/2H); 9'28 '(bs, 2H), 8.42 f (mVlH), 8:21 
(m. AH)* 8.05; (irtivl H), 7.95 (ffi^l H)i -7.77^ iH), 7A& (m/lH), tkf(m, 1 H), 
7.31 (m. 1H), 7.05 (hi, 4Hp 4.79 (t, ^X5&{fi^;2^, 3M ^^,^J3 (^ 
2H), 3.14 (m, 4H), 2.55 (m, 2H). 2.21 (s, 3H), 2.03 (m, 2H). FAB MSf " ' '' '' 
30 [M+H] + =628. 

EXAMPLE 75 i.L>;. <\-i l \i u -..J' l; • J : M-uW. l\ * • : 

2-ff 1 -r3-(Aminolmihomethvnberi7Yl|.9 JoxoD^ S^ylp/l 10 ;: - " r 

methoxvnaPhthalene-2-sulfnnylamlnn)-N-rt . P hen^ 
35 trifluoroacetatp 
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A. 2-n 1 -(3-CvanQben2vn-2 : oxQDvrrolidin.3.f SVvi;.7.ma thoxvna6htha r lftnft-9- 
sulfonylaminol N^3-phe nvlrDrQf3vnacetaftiif1ft = ..*.! '.•ii'W'a. ddfil^WJMftSl 
The title compound is prepared as described in EXAMPLE 26rPaft r C- ^ ; - 
substituting 2-{{1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7- 
5 c methoxynapht^ acid; ^prepared as-iri k* 
EXAMPLE 70, Part B, for 2-[{;k(3j-cyar^ 

methoxyp^^aj^n^2-sulfony(aitiiQQ^N^aceticracid <ancP 3 We'nyl-pVopy'l 1 
amine for phengthyt€upin0,,; .The n t.itl!B.'Cornp.ound.is-obta1hed as a'white ? fdam. 
1 H NMR (CDCI ? ; r 366 MH2)"$ 8.36 (s. ;! 1H)r7.93 (m, 1H)?7:80 (rri; 3H)*7i50 f (m, 
1 0 3H), 7 ; 2i. (iri; 5jij, 7.08 (m,, ; 2H),.4.55 (AB..2H); 4.41 (m, 2H)] 3.92 '(a^fO? 3.82 

.,, rp <A£v^ (m>2H);2.39'(rrf; ! 1H), 
2-29 ^;^,j| 4 ..5> g (rn, 2H). >}d0 8i bnuoqmoo elii* ?rfT enlmB lyrtienwrq »g< 

y,. v Jib "-n; a?. 7 ,[H& ,m> r8.\ ,(Hr C*.t» C (5 MM OOC .,«OtiO) Rfv^ H 
, B- 2-rf1-f3-(Aminoiminom \ vH r 

15 methO)(vnaDhth'alene-2 : sLilfQnvlaminoV( ^ohehytoroDvnacBttfmiriflti^ 
trifluoroacetate. 

The title comppundjsj?^ using : 2- 

[{ 1 -(3-cya^oben^ 3 n 

sulfonylaminoi"N-3-pheny]prbpylacetamide as the starting material. ^The crlide 
20 . , Pf9^H ct , P^ r |!!^^^y :P^"HJf LC : eluting^in a gradient of :1d%>CH^ON/Rj,'0 (0.1% 
f FA)^q 60% CH 3 CN^^ 

lyophilized I to provide jthe^titte compound as a, white solid.-S V [ i>tv .i6iyr..j 5 
W^f W (OS. 2H), 9.05 (bs, 2H)r 8:42 (s; 1 H), 8.18 

.J. (n?. 1H), 8.p1,(d, 1H), 7.92 ( (d, -1H), 7.75. (d,r 1 H),! 7.68 (m,1H),' 7.58 (m,'4H), 7.33 
25 (dd. 1H), 7.23 (m, 2H) t 7.15 t (m c 2H), L 4.85 (t,1 H) ,>:4:43 (AB, 2H); 3.85 (s; i! 3H)', - : 
~S-73,X^,_Sp^ ^.^ l (m i ^)^.0Q (m,_2H), 2,53 (m;2H), 2.10 (m?2H); i.66'(m! 
2H). FAB. MS, ; [M+HJ*=628. Elemental analysis calculated 'with 2.25 mole of ' 
H2O 03^0=^5.27%^ £=5,48%. N=8.98%; found, 0=55.27%; H=4.87%, - 

Ki=8.64%..;, a ;; : "7 ; ~- ' 1 .-. , H ■. 4) , .. rL - ,• ■ . c •• ,.h* . - 

30 . •• 

EXAMPLE 76 

2-r(1-r3-fAminoiminomethynbenzyl1-2-oxQpyrr olidin.fl.(R^-vlU7. Li i :i 
methoxvnaDhthalene-2-sulfonvlamino1-Nrf4-methvlben2ynanatamiriP t ; \S 
trifluoroacetate. . . A • r , f ,o . . ! ^>r . t. 

35 ■ ' " ' j-v ';.;,•,•-..•••!. 

A. 2-f(1-f3»Cvanobenzvn-2-oxoDvrrolidin-3-fSVvn.7-methoxvnanhthalflnft.i>. 
sulfQnylamlnol-N-(4-methylbenzyl)acetamlde. 
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The title compound is prepared as described in EXAMPLE 26, Part C 
substituting 2-[{ 1 -(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-N-acetic acid, prepared as in 
EXAMPLE 70, Part B, for 2-[{1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-N-acetic acid and. 4-methylbenzyl 
amine for phenethyl amine. The title compound is obtained as a white foam. 
1 H NMR (CDCI3. 300 MHz) 6 8.35 (s, 1H), 8.15 (m, 1H), 7.76 (m, 2H), 7.51 (m. 
5H), 7.29 (m,3H),6.98 (m, 2H), 4.52 (m, 3H), 4.26 (m, 2H), 3.92 (s, 3H), 3.82 
(AB, 2H), 3.21 (m,2H), 2.28 (m,2H), 2.27 (s,3H). ■ 

B. 2-r(1-f3-(AminoiminomethvnbenzvlV2-oxop yrrolidin-3-(S)-yl}-7- 
methoxvnaDhthalene-2-sulfonyla mino1-f4-methylbenzynacetamide ^ 
trifluoroacetate. : -. ■ '-I- :•. .l;, «.r-t- . 

The. title compound is prepared as described in EXAMPLE 24, Parf'C using 2- 
[{1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7-methbxynaphthalene-2- 
sulfonylamino]-N-4-methylbenzylacetamide as the starting material. The crude 
product is purified by RP-HPLC elutihg in a gradient of 10% CHjCN/HjO (0.1% 
TFA) to 60% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title compound as a white solid. ' 
1 H NMR (DMSO-d 6 , 300 MHz) 5 9.24 (bs,.2H), 9.10 (bs, 2H), 8.58 (m, 1H), 8.42 
(S, 1H), 7.95 (m, 2H), 7.72 (m, 2H), 7.51 (m, 3H), 7.33 (dd, 1H), 7.05 (m, 4H), 
4.73 (t, 1H), 4.40 (AB, 2H), 4.19 (m, 2H), 3.88 (s, 3H), 3.81 (AB, 2H), 3.14 (m, 
2H), 2.24 (s, 3H), 2.06 (m, 2H). FAB MS, fM+H] + =614. ' - v 

Hi £v : <' :' l:-y.x : : .W(L,_-'tia-._lij , '« t - : : " 

EXAMPLEi77a>yji .. '• ^.y^s-d-s: ' .•Hi^JL-.v'^.l'iri! -c ..-I-' 

2-rf1-r3-fAminoiminomethvnbenzyl|-2~oxop yrrolidin-3-(S)-yl}-7- 
methbxvnaDhthalene-2-sulfonvlamih61-N42-f3-flu6roDhenvnethyl|acetamide 
trifluoroacetate. ^oatWJSiX JfelMfc.*' ' ^J> f;.\ f:.2?.i-£ 

A. 2-r(143-CvanobehzylV2-oxoDyrrolidln-3-fS^Vl>-7-methbxvnaph'thalene-2- 
sulfonylaminol^Nrf2-(3-fluorophenvnethyl]acetamide - f ^''-if'^" : ! v ' v ' : 
The title compound is prepared as described in EXAMPLE 26, Part C 
substituting '2-[{t-(3-cyanobenzyi)-2-bx6pyrrolidin-3-(S)-yl}-7- ' 
methoxynaphthalerie-2-sulfonylamino] : Niacetic'acid, prepared -as in - r < 

. EXAMPLES ParfB ■ for 2-t{1-(3-cyahbberizyl)-2iox^ 

. methbxynaphthalene-2-sulfonylaminb] : N-acetic acid and 2-(3-fluorbphehyl)- 
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ethylamine for phenethylamine. The title'cbmpound is obtained as a white 
foam. -\-''v !3Ve-f:ijilcn >«<QOXo- ; - -{lvsn«cc. - : . • ' nryj-jiiisau? 
'H NMR;(CPCI 3 , ;300 MHz) 5:8.38 (s, . 1 H), 7.98(nv 1 H); 7.89 (m* 4 H)>7:78 (m, 
-1 H)j 7.54,(mi:3H),.;7.25 (m, 4H), 6.87.^m^3H)' , 4V62-(AB, "1 H), 4l38" , (m^H')- : 3.94 
5 (Siv3hl), 3.75 (AB,;2H)j;3.31 :(m; 4H) ; 2.68 (m;'2H); 2.31 (mi-'l H), -2. 1 7'(mM H). 
■ iB.-' sJirhv a ?b ben ; ft}do si br.boqmoo oiiiJ aril .SMima !•■.'•' e. ; H-1q to) i-Hievc. 
, B. ;2-HT43-(Aminoiminbmethvnbeh f' 
:methoxvnaohthalehe-2-sulfonvlaminoVN-f2-r3 -fluoroDhenvl^ 
trifluoroacetate. A HC r, 'i-S .(MS .n) 3d.*. .(MS . .) ; &.C ,{H. .HA? 

1 0 The title compound is prepared as described in EXAMPLE 24, Part C using 2- 
[{1-(3-cy^anobenzyl)r2j:pxopyr 

sulfonylamjn^^ startingimaterial. 
The crude product is purified by RP-HPLC eluting in a gradient bf;10.%.y'.fni 
.5 t pH 3 CN/H 2 0 j(0ii1 ; % 5 TI=A) to 60% GHaCN/HzQ (0:1 % TEA) and the appropriate 
1 5 product fractions are Jyophilized tp'provide the Jitle compound- as awvh'ite solid. 
, , , J H, NMR .(PMSO-d 6 ; 300 MHz) 5 9,30 (bSi;2H),i9.10, (bs; 2H); 8.42 (s,» 1H)V8:21 
,v ((mr1H)^7:99.'(mr2H)r7.72r(m^2H)v 7.56;(mr3H)r7f30 (rh,i2H)^7:02 (m*3H), 
.« 4.8.1;{t, 1H), :4 44 (ABj>2H),<:3.99 (m?/1H)r3:95 (s, 3H)r3i60 (AB,-1H)\ 3;28(m, 
2H), 3.13 (m, 2H),i2.72.(mr2H),:2.04,(m?2H). ?FAB MS;'[M+H] + =632?' Elemental 
20 ; analysis Cal: C=51 .69%, H=4.22%.? N=8f1 3%.;:fduhd ' 0=52:1 §%-Ch»4V52%', 
,N=3.36%;.T ,bb) BBS ,{-' ,-«v * c T ,« 52 ,iv., ~SS a>-\h ,/r,; ?.e.\ ,t' :: s) 
S ,(H«J .RA. .3 E .i'Hr/.g. t^.c* ,\H>' ,m) ^i' > .'HS .-""A) c .-.'Mr ,i :\.<- 
EXAMPLE 78 ,:-Y3- i'-v'l'.Siv- fjAl (i P .rr : ) 5? .&» *S ', H-s 

2-f{1-f3-rAminQimlnQmethvnben2yn-2-oxopvrrQlidin.3WS1-yl}-7. 
25 methoxvnaphthaiene-2-sulfonvlamino1-N-indan-2-vlacetamide trifluoroacetate. 

. A. r 2-ff1-r3 : CyanqbenzvlV2-oxopvrrolidinr3WSVvlV7-m 
sulfonvlamino-N-indan-2-vlacetamide. A<l&&^!ivXb:\ 
The title compound is prepared as described in EXAMPLE 26, Part C 
30 ; .;subs£itu^ i, A 

methoxynaphthalene-2-sjilfpnyJami^ 

EXAMPLE 70v Part B, for 2-[{1-(37cyanobenzyl)^2-oxopyrrolidin-3^(S)4yl}-7Tr 
methoxynaphthalener2- v sulfonyteminohN-acetic acid\and)2-aminpindane for 
phenethylamine; ;;The tltle^compound, is obtained as a-white:foam;r -.v^oriia;:: 
35 1 H NMR (GDCI 3 ; 300, MHz) 5 8.35 . (s, 1 H), 8.1 4i(m, 1H),<l7j75 i (m. 3H)j-7.54,(m, 
4H)*,7.21 (m, 5H), 4.66 (AB.^IH), 4.42 (m, 3H), -3-92 (s. 3H); 3.83 (AB, 2H), 3.35 
(m, 1H), 3.18 (m, 1H), 2.94 (m, 1H), 2.75 (m, 1H) , 2.37 (m, 3H). 
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B. 2-f(1-r3-fAminolminomethvl>hR n2vn-2-oxnnyrrolidin-3.rRUyl}.7. 
methoxvnaDhthalen6-2-sulfonvlaminoT-N -indan-2-ylacetamida trifluoroacetata. 
The title compound is prepared as described in EXAMPLE 24, Part C using 2- 
[{1-(3-cyanoben2yl)-2-oxopyrrolidin-3-{S)-yl}-7-methoxynaphthalene-2- 
sulfonylamino]-N-2-(3-f luorophenyl)ethylacetamide as the starting material. 

•> The crude product is purified by RP-HPLC eluting in a gradient of 10% 
CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H z O (0.1% TFA) and the appropriate 
product fractions are lyophilized to provide the title- compound as a white solid. 
,'H NMR (DMSO-.d 6 , 300 MHz) 8 9.28 (bs. ^H), 9.190 (bs, 2H), 8.40 (m, 2H), 
7.95 (m/2H), 7.70 (m, 2H), 7.54 (m, 3H), 7.33 (dd- fH); 7.11 (m'. ^H), 5.08 (t, 
1H), 4.44 (AB, 2H), 4.36 (m, 1H), 3.91 (m.' 2H), 3.87 (sr3H): 3.1 9(m, 2H), 3.08 
(m, 2H), 2.62 (m, 2H), 2.10 (m, 2H). FAB MS, [M+H]*=626. Elemental analysis 
calculated with 1 mole of H z O cal. C=52.35%, H=4.51%, N=8.03%; found 

, C=:52.40%, H=4.81%, N=8.<19%.b h h ' • ■ ■' -<"'V -i.^' " r 

EXAMPLE 79 

.% r( :l: r3 ^ Aminoimlnom6thvnbengvl ^ 

methQXvnaPhthalene-2-sulfonvlamino|-N.r2- pvridin-3-yl-ethvnarRtamir>fl 

bistrifiuoroacetate, . '•-■(c- •■ . -. •■ . - 

A r 2-K1-(3<Wanobenzvl)-2-bxoDvrrblidlh-3^ 
■ sulfonvlaminol^N^-ovridin-s-vl-ethvi^a^tahnifte y " ; :! 1 i! 
The title: compound is prepared as described h EX^M^ 
substituting 2^{1-(3-cyanobenzyO-2^xopyrrolldln-3^§j-^J-7. ? f ' ,: K \ ; ' . 
/methoxynaphthalerie^2-sulf6hylam^ 1 ' 

example 70, Part^B^fdr 2^{iK3-cyahbb^ 

methoxynaphthalene-2-sulfonylamino]-N-acetic acid and 3-(2-ethylamino) : 
pyridjnerjpr : phenethyl amlrie:& The'title cbmpburidis 1 1^afti(^-9tf^«Ahfl& foam. 
'H NMR (CDCI,, 300 MHz) 5 8.40i(mV3H), r 7.'90-(m; 1H); 7:76 (m^2Hp7;52 (m, 
3H)s 7.25 (m,.4H). 4.59 (AB^TH)/4.4i 3.95 ^8?3Hjf,^^AB?2H); 3.30 

(m,-4H)/2:68(mi2H)r25r(mV2H). !i y '■■ "-»',*->*,i ob f > 

■•o : "jib.-t^ f' : ; -v or-iiuis OJ'-lH-^f- 7C nc ;:t:<„ •. l:-:. r-'-ri s.L-i:t « 'i ; - : 

B. 24(1>r3.|Amihoimihomeihvribe^^ ; ' 

methoxvnaphthaiene^sulfbnvlaM^ -■ 
bistrifiuoroacetate, 103 Hu,ty ''' 
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The title compound is prepared as described in EXAMPLE 24, Part C using 2- 
[{W3-cyanoben^ 

^,1^5"^ the/starting^maferial. 
^ uiSlf 9 r H£K P/^V c M? l PU/ffied 1 by RP-HPLC, eluting in-"a 'gradients 10%" >f1 7 
5 ^ ^^f^^iiV^M^yp\^Qf^OJm^. (0.1% TFA) and^he appropriate ' ' 
! r Rr°fti?MW$?Pi are Jyophllteedjo provide the title compound as a white "solid. 
1H ^P,o^Sj^'^PiMI®<*"&^^ «H), 9.30 (bs. 2H), ; 9„13.(bs> 1 H>; 8.39 
o 4*: Wh e $7, fa'Mk7& .(W.. 2H), 7:6.9,(rn; 2H),v7 ; 54 (m> 5H), 7.30 (dd,» 1 H). 
. . „ 4 - 8 .Q x {t J H). i,f,Q,(AB. 2H), ; 3.87 (s, 4H),.3.73 (AB, 2H); 3.40 (mf 2H), 3,1 2 (m, 
1 6 2H), 2.88,(m. .2$, 2.46 (m,.2H), : 1.99 (m, 2H)." FAB MS,,[M+Hr=615>'Elernental 
analysi^calculated with 3 moje of H 2 0 cal.iC=48.21 %rH=4.72%?N=9.37%, 

.„ JV i 3r .p ifcf.emvB A?'j-'lMi f.-;J 8.V CAT .fHfi .r* ; ••: .'- x .{HS ,rft) S3.? .(Hi v-: 

15 4,5-PiChlorQthiOPhene-2~sulfonic acid f1^faminolmirt6m^hvnhfe? > -2v"tf>9^>vn. ; '- 
3fS)-Pvrro)idin-3-vllamide triflijoroaretate 



A-~^5J3icJ}iQi^^ 

20 The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidinii- ; , K ' 

ylmethyObenzonitrile hydrochloride as in EXAMPLE 24, Part B, substituting 4,5- 

chloride. The crude producHSfpunfie^ eluting- With 

gradient^^O^EtQAc/^hSc^ '^.^^^i^^fajalloitii-ntB title:? ? et< l 
25 compound as a white foam.-. i - qoxo-^-iivi- -s^ne^o £"•-!■ ji-i t «-,M^J- - 

1 H NMR. (CpCl a ,^3^M^zyS c 7.^2J^^ ; J H),., 7.42 (m,-. 4H),v5;78 (bs?.1 H)y 4.50 (AB, 
2|r * ) ; i f-^ 1 ) tlW),- <^^RW). 2 - 6 1 ^ H), 2;^ 0 (m? 1 H).^ • i.is ,;a; y 
: :iim£.iv 5 'h-.ts l^oe L.itoc-M-ioniniE^riCoiue-S-r^ic-'sr^i^snvxu.ljc- :t; 
. B ■ 4.5-PichlorothioDhene-2-sulfonic acid ( 1 -ra-f am inoiminnmethvnhen7yn.9- 
30 t 'oxo^3/S)»PVTroiid'in : 3-vllamide trifhiomniMtAtA? - u U oK . e i Xj 3) fiivKl H' t 
( .c f/5-g(*lp^i^e|[i^^yj^nlfe^d ^-(3-cyanobenzyl)-2rOxopyrrdlidin-3; 
(S)-yijamide is converted to the title compound .as described, in EXAMPLE 24, 
Part C. The crude product is purified by RP-HPLC eluting with a gradient of 
10% CH 3 C.N^ 2 ^(0,1^JFA) ioM%P$»98 t !&°493& TFA) r and thaUhC-A. 
35 appropriate producVfractions'are lyophilized to provide the title compound as a c 
white solid. ~w :t ,,<-,?ui));te\r! 
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1 H NMR (DMSO-d 6 , 300 MHz) 5 9.26 (bs, 2H), 9.05 (bs, 2H), 8.78 (s, 1H), 8.72 
(s, 1H), 7.62 (m, 1H), 7.51 (m, 3H), 4.38 (AB, 2H), 4.19 (dd. iH), 3.08 (m, 2H), 
2.20 (m, 1H), 1.71 (m, 2H). FAB MS, [M+H]'=447. Elemental analysis 
calculated with 0.50 mole of H z O cal. C=37.90%; H=3.18%; N=9.82^£ found 
5 C=37.84%, H=3.20%, N=9.69%. ' . • " ' • 

EXAMPLE 81 . : ^ . 

4.5-PichlorothibDhehe -2-sulforiic a cid (1-f3-raminoiminQmethvnbenzvn-2-oxo- 
' 3(SVpvrrolidin-3-vl)methvfamide trifluoroacetate. " ' " " ; 

A. 4.5-DichlorothioDhene -2-sulfonin acid riW3-cvanobenzvl)-2-dxopyrroiidin-3- 
; fSWiin^ethyiahiidB: ! - ' ' s! ? ; /n ; / ' ] CM '''^ ,,iJ1 ;; ! \ ■ ' • 

The title compound is prepared as described in EXAMPLE 25,'pari A using 4,5- 
dichlorothiophene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrroljdin : 3-(S)- 
1 5 yi]amide; prepa'red as dSscrib"dd in EXAMPLE 80^rt 'A? and methyljqdide. 
The crude product is p^ifiedBy'columnx^ 

of 1 5% T EtOAc/CH 2 CI 2 to 25% compound as a 

white foam.' • "i^,.,, -.mi,.. i- - --.^ 

•H NMR (CDCI>, ! 300 MHz) 5 7.58 (m.^H), 7.40 (rn, 3H), 4?82 (t; 1 H)* 4^.41 (AB, 
20 2H)/3.2f(m:2H)^ ; ' ""' 

B. 4.5-Dichlo rothiophene-2-sulfonic acid { 1 ^3-(aminoiminorhethynbenzvn»2« 
oxo-3(S^DyrroHdir£3^n^ ' ^ * 
4 ! , : 5-Dichiorothto^ [^dHB^^h^^x^yiro^d^3- 

25 (S^yqmethylam^de' is 'convertp to the title compound' as described In Gv 
•°" EXAMPLE 24 ^pWc: 1 . The ' criiVe |b'itt^clf$|%i%^^ R^%p]l^£jl^;wllh a 
gradient of 10% CH 3 CN/H z O (0.1% f FA*) to 60% ^ ^H^N/HjO^O^ TFA^ and 
the appropriate product fractions are lyophllized to provide the title compound 
as a white solid. 

30 'HNMR^DMSO^ 

(m, 1H), 7:51 '•■mm^^^T^^'^^W^H 
2.15 (m, 1H), 1.96 (m, 1H). FAB MS, [M+H]*=461. Elemental analysjs r 
calculated with 1.25 mole of H 2 0 cal. cUSIi^A.' ti^:62%* ft=1>;3¥ 0 £~fowid 

C=38.18%, H=3.19%, N=9.06%. " 

35 ..oii.ioiu^ !T't Jl'rrrn i.v ;i "•' i • jnirkjao.lo^r.'jiv-.-'ii ~?HT 

EXAMPLE 82' «' ^ ^ ••■ nfl C ■ ' ' V - T ;: ° n " n " : ; ' - 
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c „ 4.5-DichlorothioDhene-2-sulfonic acid (1 -[3-(aminoiminqmet hvnben2vlV2-oxo- 
3fS)-pyrrolidih-3-yl)ben2ylamide trifluoroacetate. ■ , P r- , ;r ... 

ei3Vir?ne'!s:.i- 5 -;&:3 ' ^=*' k H-Vj ,8M QA^ (US .m) r\.r .'H\ n:) OH.S 
. A. 4.5-DichlorothlQDheneT2-sulfonic acid [1-(3-cv anobenzvn-2.-oxopvrrolidin-3- 

The title compound is prepared as described in EXAMPLE 25, Part A using 4,5- 
dichlorothiophene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrplidi0r3-(S)- 
yl]amide, prepared as described in EXAMPLE 80? part A„ and methyljodide. 
The crude product is purified by column chrprnatography^ 
10 of 20% EtOAc/hexanes to 40% EtOAc/hexanes to afford the title compound as ; * ? 

J ~ 1 H NMR*(CDCI;;300 MHz) 5 7.61 (m, 2HX7.49 (m, ^.^jf^^ij^tm. 
3H) f 4.32 (AB, 2H), 3,03 (m, 2H) f 2.18 (mJH), 1.88 (m.^Hj^^^V^r^" 

.''M-E.-rihiloiiv^oyo-St-ftyxnertonsvo- rj he oino«U3-a-Gnerircifhr.v^lrtn;5; 
15 B. 4.5-Dichl6rothiophene-2-sulf6nic acid H-f3-f aminoiminomethynbenzyl]-2- * 

0X0'3(S)-pyrrQlidin-3-yl)benzylamid9 trifiuprggcetete. ^ t0 , r , , ^ irj «rrr 
4,5-Dichlorothiophene-2-sulfqnia acidJ1 r (3jrcyanobenzyl)r2-oxopyrrolidinr3- 
(S)-ylJ-benzylamide is converted to the title compound as describ£djn v ir w 
EX£MPL£ 2 4 4,j*art C. E The,crude product is : purified by BP-HPLC elutipg \vith a 
20 gradient^ 

the appropriate product fractions are lyophilized to provide the title compound 

25 2.99 (m, 1H), 2/12 (m, 1H) f 1.69 (m„1H). FAB, MS, [M+Hr==539 V{ ElementaK 
analysis calculated with 1.75 mole of H 2 0 cal. C=43.96%, H=3.91%, N=8.20%, 
found 0=44.11%, H=3.49%, N=7.96%. . t n . ,. !r( , n , , n f fn f ^ ;h ,. p 

EXAMPLE 83 b , 0P lfirlvf D 

30 7>Methoxy : 2-naDthatenesulfonic^aci^ (1-r3-famind : 
3fSVpyrrolidin>3-ylV2-cvcloDroD^ trifluoroacetate. ^ 

A. 2-cvclopropylphenethyl bromide. ^ ^ r .^...vi^ 

To a solution of 1 -phenyl- 1 -cyclopropane methanol 71 g t ,6.8.mmol). in 35 mL of 
35 THF is added triphenylphosphine (1.7 g, 7.1 mmol) and carbon tetrabromide 
(2.34 g, 7.1 mmol). The solution is stirred at ambient temperatures fqi^S^hpurs. 
After this time, the solution Is diluted with 100 mL of Et z O. The reaction mixture 
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is filtered and the collected solution is concentrated. The crude product is 
purified by column chromatography eluting with hexane to afford the title 
compound (1 g, 4.4 mmol) as an oil. - 

1 H NMR (CDCI 3I 300 MHz) 8 7.36 (m, 3H), 7.25 (m, 1H), 3.62 (s, 2H), 1.12 (m, 
2H), 1.00 (m,2H). . • ■ ,,. 

B, 7-MethOXV-2-napthal gngsuifoni c a cid ri-(3-cvanohftn7yl>-2-oxo^vrrnliriin.^- 
(S)-Vll )-2-cvclooroDvlDhenethvlamiriP 

The title compound Is prepared as described in EXAMPLE 26, Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1 -(3-cyan6benzyl)-2-oxopyrrolidin-3-(S)- 
yljamide, prepared as described in EXAMPLE 43, part A, and 2- ' ; 
cyd opropylphenethyl brom idef The crude product is' pli rified by coiuHin 
chromatography eluting with gradient of 20% EtOAc/hexanes to 40% 
EtOAc/hexanes to afford the title compound as a white foam? " ' 
'H NMR (CDCI 3 , 300 MHz) 5 8.29 (s. 1H), 7.72 (m, 3H), 7.52 (m, 3H), 7.46 (m, 
1H), 7.28 (m; 1H), 7.17 (m,1H), 7.05 (m. 1 H), 4155 (AB- '1^,^4.32 (mi 2H), 3.95 
(s, 3H), 3.50 (AB, 2H), 3.14 (m, 1H), 3.05 (m, 1H), 2.08 (m, 2H), 0.78 (m? 4H). 

C, 7-Methoxv-2-naDthalehesulf6hic acid I l-fa-ra m ihoimirinmp.thynhftnyyij.p. 
QXO-3fS)-PVrrolidin-3,vl))f2-fluomhftn zvnamidetriflu6roacBtatp ^ ; ' 
7-Methoxy-2^napthalenesulfohic acid [1-(3-cyanobenzyr)-2-bxopyrrblidiri-3- 
(S)-yl]}(2-fluorobenzyl)amide is converted'td the i title Compound as'described in 
EXAMPLE 24, Part C. The crude product is purified by RP-HPLC eluting i With a 
gradient'of 10% GH 3 CN/H 2 0 (0.1% tFA) to v 60% b'^bNM ? O i: (0: 1%'TFA) r and 
•the appropriate product ; fractions are lybphilized to provide the title 5 compound ' 
as a white solid. - ,r .- f ^-'-- .w r *- r - ;H. ,m) 

'H NMR (DMSO-d 6 , 300 MHz) 5 9.28 (bs, 2H), 9.08 (bs, 2H), 8.26 (s, 1H), 7.78 
(m f :2H)?.7:62.^ 

7.05 (m, 3H), 4.58 (t, 1H), 4.33 (AB< 2H)? 3.90 ( S r3H)f 3,78 W,i»042 v (^ 
1H),;3.08(m;2H);<1.95^ 

*MS$> lM^]^83."''Elemental- analy^is^WalciilatWrfWIth 1 ^^ Wb^ofVxceWTFA 
and 0.5 mmol of H 2 0 cal. C=56.69%, H=4.82%, N^J35^ioiMfr c^6.B3%, 
H=4 i 94%,~N=7.46%. "" "■ -' / , '< ^ ' Vt ( ■ f-0) I'Vi'MOrHO 

-< ■ ■ h .. a «£ tr-u ..•;:,<■■; jj r>i;<! v.;! r ;t.v :, r> D^iliflqc. : i .-'r.c.jr. -\>: 
EXAMPLE 84 ; ;K - ; ;>p ,30} YS.C v -Of. , t i>0¥&*0i '-vS^ 

3^Mfllfijd=6ipb^^ ••:< 
0X0Dvrr6lidlni3(S).vl) ! ami'd e MiamaCBt^ ' - n ' 0r r ' Hr • r ' - : 1 
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A. 4-f3-MethvlDhenvlVbromoben2ene. ««n nmusoj yd .q 
The title compound is prepared as described, in EXAMPLE 53,' Part A i 
s ubstituting 3-bromptoluene for 2.nbromoan table; .The crude product' is purified 
5 by column chromatography eluting with hexanes to afford the title compound 
as a crystalline solid. 

1 H), 2.39 (s, 3H). , o.^oifv^dolyjeu:'.' .itoviriL^ ! v - > »._• 

1 o , p. . g'-MethYibiphenyM-sulfonyl chlorider c:;-oHi.fe-r.-snr.!{.rijri'iEr,-.>-ri»&,^ 
the title cpgigf^n^^^^^dpscribe^ in EXAMPLE 53, .Part B* I na' i - 
su fS??SHl!P? ^(^ r n?^|hY^h?nyA*^9niob^zenoi for: .4-(2rmethoxyphenyl)-/o 
bromoben2en^ ?n The ;title compound is obtained ast.a- white, solid: 'vi^.Tio-i 
El MS. [M]*=266 r:jo > (•(.*! s e& fcnuocr.-- :; *-.}«< sn tnc**. a«or AOJJ 

15 rri '5'-. v l' ,{HC ,01) .() ":■ ■ •) --'.V ,(Hf ,s) £S 3 (sHM 00. ,,i:>.)0) 37,/. i J' 

■-e C 3'-MethvlbiDhenvi-4-sulfonic acid ri-t3-cvannhan 7 vn.2-bxoDyrr6lidirii3.rR). 
■ 1 yllamider rj ( '(hs ,m) c-.s ,'Fr .-.->; co.-; rnr ,-*) frr.e ,ga) oc.e ,<;■*: .v.) 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
. ^ylmethy!^ as [n EXAMPLEt24,zPart B using 2'-methyl- 

20 biphenyl-4-sulfo^^ 

S^'i^^-v ^^^r.ude : product.tajPjJrif^ed by column.chromatography eluting with 

y . ;».<^^Q£^Mfl! l $J , HM l )r -1=3 si'.c-jboio c-t>.*r> p.:-' . "> n&S - J'.tvflAXrJ 
'i 1 ^^^^, 300, MHz} 8 7,98 (m, 2H), : 7,70 (m, 2H),7,58 (m; 1 H)r.7:40 (m, 
25 s J#}> 7j:P4!P>M> S^2^ 2.60 
(m, 1 H), 2.41 (s, 3H). 2.09 (m. 1 H). , ; „ s - b 

• .nr ,$\ ot.n (Hu ,p.o) Due .(H*: ,t?u) ss.*j 5 >/</ ooc" .b-oswuj tfw: ~ 
P. 3'-Methvl-biPhenvl-4-sulfonic acid f 1 -J3-raminni minomftthynhfin7 y ii.9. 
oxopyrrolidin'-3f S\-vli amide trif luoroacetatai t> ,., , n , l? iiti ) r o , 

30 . 3^Metayl-biph^ [1,-(3-cyanoben2yl)-2-oxopyrrolidin-3-(S)- 
..-,yl]amjdejs, convey EXAMPLE? 247 Part 

C.^ The crude, productis purified c by RP-HPLG eluting with a. gradient of .10% 
CH 3 CN/H 2 6 (0.1% TFA) to 60% CH 3 CN/H 2 0 (0.1% TFA),and the^appropriate 
product fractions are lyophilized to provide the title compound as a white solid. 

35 'H NMR (DMSO-d 6 . 300 MHz) 8 9.27 (bs, 2H), 9.09 (bs, 2H), 8.18 (d, <1H), 7.B6 
(m, 4H), 7 V .62 (m, ,1H), J.50 (m, 5H) } 7.33 (m, 1H), 7.19,(m,.1H), 4,41 (AB,;2H). 
4.11 (m.'lH), 3.ld~(m.~2H).' 2.32 (s, , 3H)7 2,04.(m. 1 H), J.58 (m, 1H). ; FAB MS, 
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[M+H]*=463. Elemental analysis calculated with 2 mmol of H z O cal. C=52.94%, 
H=5.10%, N=9.15%, found C=53.04%, H=4.80%, N=8.93%. 

EXAMPLE 85 " ' . • 

5 3-rf143-fAminoiminor riethvnbQnzvl1-2-oxopyrrolidin-3rS)-3-yl}-f7- 
methoxvnaDhthalene- 2-sulfonynamino]acetamidQ trifluoroacatate. 

A. 3-r(1-(3-CvanobenzvlV-2-oxoDvrrolidin- 3./SVvl)-7-methoxvnaDhthalene-2- 
sulfonvlaminol- acetamirift.' 

1 0 The title compound is prepared as described in EXAMPLE 67, Part C 
substituting 3-I{1 -(3-cyanobehzyl)-2-6xopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulf onylamino]-N-acetic acid,'" for 3-[{1 -(3-cya'nobenzyl)- 

2- oxdpyrrolidin-3-(S)-yl}-7-methoxynaphth^ 

acid. The title compound (0.39 g; f 0.77 mmolj is obtained as a white foam 
15 1 H NMR (CDCLj 300 MHz) 8 8.38 (s, 1 H), 7:88 (m, 2H), Y.77 (m7 2H), 7.53 (m, 
4H), 7.28 (m, 1H), 7.22 (m, 1H), 5.34 (bs, 1H), 4.61 (m, 2H), 4.46 (AB/iH), 3.93 
(S. 3H), 3.75 (m, 2H), 3.28 (m. 2H), 2.39 (m, 1H), 2.21 (m, 1H). ! 

■ ■ ■ ■: ^.F ■ i . .•• • ..."• > >. •■ • 

B. ; 3-r(1-f3-(Amin6imiriomethvlteeh^ 

20 methoxynaphthalene-2-sulfbnvna'mino]acetamide trifluoroacefata. 

3- [{1-(3-Cyanobenzyl)-2-oxopyrrolidin-3-(S)-yl}-7-methoxynaphthalene-2- 

sulfonylamino]acetamide ! ls converted to the T title compourid'as described in 

EXAMPLE 24, Part C. The crude product is'purifiecl by' RP-HPLC eiuting^with a 

gradient of i'0% GH,CN/l4iOj(<i:i %'TFA) t6 60% CHgCN/HjO (0 1% TFA) ! and 

25 the appTopHat^rcidUclt Melon's are TybphifizecT tb provide^h'e Vitie c 

as a white solids - c ^ ^iud-r ! ~.e s^os.^iiio.T, S-i-. ;\- s - : \ nefcua 

'H NMR (DMSO-d 6 , 300 MHz) 5 g^bsl 2fi)p8.'98 ! (bs, :l 2H) 1 : 8A2 (s, TH), 8.03 
(d, 1H). 7.97 (d. 1H), 7.78 (d, 1H), 7.65 (m, 1H), 7.55 (m, } 5H), r 7.3i (del! IH?, 
7.19 (m, 1H), 4.84 (t, 1H), 4.42 (AB;* 2^:89 V. C ^V3^m; ^)V^4? (m; 
30 2H), 3. 1 5 (m, 1 H), 2.26 (m, 1 H), 2.00 (m, 1 H). FAB MS^ [M+H} + =51 6: M * 

EXAMPLE 86 ! 2£ !&/&.;■ -U.U-'' i. : ■ '>;..•' &Sc?- .'U 'i^W'-Vi*- J-/;.. : 

3-M 1 -r3-(Amjnoiminomethvnben^ 0 ' ! ^ 
methoxyna'^ 

A. 3-f(i-(3-CvahobenzVh-2-b^Bbvf 

sulfonvlamlnol-N^meth^^ • :nnfi0 ' ^ 
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, The titfe compound is prepared as describedjn EXAMPLE 26, Part A * • m; 
substituting 7-methoxynapfitha!ene-2-sulfonic acid [1-(3-cyanobenzyi)-2ri 
oxopyrrolidin-3-(S)-yl]amide, prepared as described in EXAMPLE 43, part A, 
for 6-methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2;Oxopyrrolidin- 
5 3-(S)-yl]amide and ot-b^omo-^butyl propionic acjd t for t : butyl rbromoacetate. , 
The crude, pjoduct Is pujrjf ied 'jayjgJl urnn chromatography eluting. with a a .g 
gradient of 20% EtOAc/hexanes to 30% EtOAc/hexanes. The two compounds 

enantiomerically pure and are diastereomeric at the carbon of theiacetamide. 
10 The absolute- stereochemistry is not determined,, but each.diastereomeM'sT 

treated as be^Qvj^ . J^^jP^RM^s^f^obt^^a^-^. waiter foamsin .mc-. * 
-»iv tn^ w fr^spot r (ma]or productjj^.^ -fori -sly nct.'i.a- S --a ^Mor>n\>. slier- 

^^W^M^ 7 M^^rM9 (ny.-2l^) € 4.5.1 (AB l 2H). 4.30.(t,.1H), 4.05 
15 n;( m ' TO ( s . 3H )r3J36.(m,;1H), 3,18 (m, 1H), 2:64 (m,. 1(H). 1.33 (d, 3H), 1.29 

•-•3 w < S( 3 ^).*-v' ?W* {-is ,f") ra.*. ,:Hr ?d) ~C. 6 .l.H«" ,n) S2 T .(•-»: ti} ?•£ , - H* 
higher rf (minor product)- ./,-•,) .3 c.C ;* T c f »*• f f; 

1 H NMR (CDCIg, 300 MHz) 8 8.60 (a, 1 H), 8.21 (d, 1 H), 7.83 (d, 1 H), 7.79 (d, 
1 H), 7,5,1 (m, 2H), 7.24 (m, 2H),,4.82 ; (AB.^I H) r £32 (m, 2H);£:±4. (m.- 1 H), 3.91 
20 (s, 3H), 3.39^1 HJ, 3£9 (m, J 1 »h^S^^^M^:ls. mti Wsv&H). ) 
■ •'5rsf"!R;'r : ' ; *»nvxc'iie r Ti-'\-{iy-(i^'-C'nibilt ryqcxo- \ .- ■■ r.c-do" _i\0-t;,;- • 1 1 ». 

sulfonylaminol-N^ acid. . ,. t ^..,. ;jr , ~- ... - r y ? 

^^^^(^pou^s-.pi^ar^ as described Jn EXAMPLE- 26, Part Bousing 3- 
25, [{1-(3 : ^yanobenzyl)^ , &t 
sulfonylamino]-N-2-methyiacetic acid t-butyl ester as the starting material. , 
- , major r product frprn EXAMPLE 86, Part A „, « , -,, r - 0 . , nf^.-! i > 

FAB MS, [M+HJ^508T. • V'^' r' n ," '., T v -.i, ,.';•<; ; J n -o " , 
minor product from EXAMPLE 86, Part A- . , ... (; ,., 

30 FAB ^®V^*j?r^P%M 6tA~i ;H:.^->: :> ,., >} ^ ^ ■ ; > • 

G, 3-ff 1 -(3-CvanQbenzvn-2-oxopvrrQl^ 

sv If ony lam inffi Ida Q tj , ;nft ,.< ,,, . G - l£ . ;r >» 'v.ff/^-jei-J'V' 

The title compound is prepared, as described in EXAMPLE 67„Part.C 
35 substituting" 3-[{1 -(3-cyahobenzyi)-2-oxopyrrolidin-3-(S)-yl}-7- 

methoxynaphthalene-2-sulfonylamino]rN-2-methylacetic acid for 3t[{1-(3- - 
cyanobeh2yl)-2-oxopyrrolidinr3:(S)-yl}-7-methoxynaphth , t .» ' 
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sulfonylarr;ino]-N-propionic acid. The title compound is obtained as a white 
foam. :b ■ ■ 

major product from EXAMPLE 86, Part B 
FAB MS, [M+H]*=507. ' 
minor product from EXAMPLE 86, Part B 
FAB MS, [M+H]*=507. • 1 

P. iHUrG^AmiQfilm^^ 

methoxvnaphthalene^-sulfonviYaminol^-hiftth y iaisetamidfi IrMuomk^tal S, 
3-[{1-(3-Cyanobenzyl)-2-oxopyrrolidin-3KS)-yl}-7^ 
sulfonylamino]-2-methylacetamide is converted to the title compound as 
described in EXAMPLE 24, Part C.' The crude product is purified'by RP-HPLC 
eluting with a gradient of 10% CH 3 CN/H 2 0 (b:i% TFA) to 60% CHgCN/HjO 
(0:i% TFA) and the" appropriate" product fractions are' lybphijizid tb provide the 

title compound as a white ! solid. v ' ' ^ - r • •-..'•*:<-.> 

major product from EXAMPLE 86, Part C -' ?v>v " ^ 1 s 
'H^NMR-fDMSO-d^SOO MHz) 8 9.21 :(bs, L 2H)/8;90 (bs; 2H), 8.48 (si 1H), r 7.96 
(m, 3H), 7.55 (m, 5H); 7.30 (m;' 1H)/7.18 (m/lH); Tiop (m, 1H), 4^58 (rri, 2H), 
4.47 (m, 1H), 4.07 (m,1H), 3.91 ! (s, 3H)p3.26 (m/2H), 2.48 (m, 2H), 1.18 (d, 3H). 
FAB MS, IM+H] + =524. • ■•«■'■'•' ■ c "> 

minor product from EXAMPLE 86, Part C 

'H NMR. (DMSOd 6 , 300 MHz) 6 9.2 1 r (bs; 2H), 8^0 (bs; ; 2H); 8.48 (s, 1 H). 8^35 
(m, 1H); 8.05'(m- 1H);7.90 (m, 3H); 7.72 (m, 7.36 '(dd, 'l Hj^O* (m/N H). 
4.71 (AB, 1 H)?4.46 (m, 2Hj;^05lmTlH)/3:85 (si 3% 3.4b 'ffi0X$2 (m, 

l \Oi~ o-'-'-i \o ■■-'■mv.k.i & fh'v.- : ! e .^rk^vj^ifrocy'.. r.(:.»i:.j yd L-6. r '.jq 
EXAMPIiE : 87 " ; &£i '-''••"'-Vi'OD o\v1 on*} ©vif> u s !0 ; H0\cAC'!3 ./ ,iL oi .,!CfO 
7-Methdxvhap^ 

azetidin.3fS^ V n a mid^ lrifli ! joyoy^pta?« - - - * r ■'"> ! * K ! f " : 

A. (2-Oxbazetidih-3-(^-vri^^ &iri : ' :u '' 1 -^ ^^ 

To'a solution' of Boc-L-seHhe (l6^ ! ^ c 56 b rtmoi)*ln'7^%i: bf'Hjo-'t-BuOH (2:1) is 
= added metHoxy^ » 
aminopropyl)-3-ethylcarbodiimide hydrochloride (9.6 g, 50 mmoij^Af{£r ' " !j 
2 hours, the solution is saturated with NaCI. The solution is extracted with* ~" 
EtOAc. The organic layer is dried over MgS0 4 , filtered and concentrated. The 
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resulting crude material is dissolved in 50 mL.oipyridine and cooled ;to,0°C. 
To the solution is added methane sulfonyl chloride (7.44 g, 65 mmol).,rAfter 
1 hour, the solution is poured into^lOO ml^of jcold v 1.N HGI.(aq.):iLThe solution is 
diluted with EtOAc. The layers are separated and the organic layer is washed 
5 with 1 N HCI. saturated NaHCO a and.saturated • NaCI<^Th.e> organic layenis^ " 
dried over MgS0 4 , filtered and concentrated. The resulting: crude material is 
dissolved in 50 mL Of acetone and added dropwise to a solution of K 2 CO a (20.7 
g. 1 50^mmol). in 900 mL.of .acetone |at f^f lux.^ Aftenjl hou r.r the: spjutipn is cooled 
to ^bT^)T|i(^pe^tu^^the i^igtton 's^filfered through Oejite^The collected 
10 ' v ^^^'^fj^^^jipfii with.1 N HCI c saturated;NaHC0 3 'cand saturated. *> 
Na S l "bti h u °W^?>«! a W.!§ cirjed oyejr; MgSp 4C fj.ltered-.and. concentrated.*) The 
,- f ..^ultlngi^ 

ff^WSo^l 1 ^ spcliiJiT! i (2.6 g 0 \13 mmol), at T 78 0 C.i After the blue 

-it fe^S%^&8^'*!k ^BfiSCSf** JS 1 -'??^ *°ft»ni^«[^r»ai to mfnute^To.the 

1 5 reaction mixture is added NH 4 CI (13.4, 250 mmol) and the .solution- fallowed c 
to warm to ambient temperatures. c The solution itiSifHterednTh^collectedjern 
so*ifl|on e i^ poi^c^pt.ra^c|. 0 ^he t r^ullijiig i rasjc|ue^i9^racr>9t^tiz^d•f rom r EtOAd 'to 
give Jhe^itle compound,^ mmol) as;a s wh|te solid.'ne .-*>• 3 i? \ ,(ks «\) 
'^'^^t^P*'^^^'- 3 ^^^^^ ^■$*JW>-?-!& :(bs.*)12H), 4:81 (bs,\1 H), 
20 3.40 (m, 1 H), 3.2l"(m, 1H),1.40 (s, 9H)7 M: r , /ChU .8' i s*.V 0 

O fra'-i ,P)P 2.JR-vV\X3 i^ov ioubofq viim 
c f B. ri-f3-Cvanoben^lV2 ! oxoa2etidin-3-rsVvHM terf.butvl ester. 

" ~The title^compqynd is .prepared as described in ; EXAMF>LE 23, ,l?art B;<-; - r -;\ 

' suWi|itir^^ ester ; f or r r ;.i- 

25 ' (2-ox6pyrrbiidin-^^ : The crude product: is 

purified by column chromatography eluting with a gradient of 20% EtOAc/ 

CHjCI., to 30% EtOAc/CH 2 CI 2 to give the title compound as a white;solid.f 

- 1H)74.41 (AB72H), 3.41 (mTlH), 3.23 (m. lHy .4? : (s,.9H), ; ^ ^i-^-V^ 

30 

C. 3-r3-fSVAmino-2-oxoa2etidin-1-vlmethy»hen?onitrile hvrirnnhlnriria -< .-. 
T^e title compound Is prepared as described EXAMPLE w 23, Part C using y 
[1#cyanq^ the 

starting material. ... . ' . ....... , . r '? 

35 El MS, [M]*=\87. . .' , . , ^ v , . ... r . ; 
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P. 7-Methoxvnaphthalene-2-sulfonic acid MW3 -cyanobenzyl)-2-oxb'azetldin-3- 

, (S)-yl]amide, 

The title compound is prepared as in EXAMPLE 24, Part B substituting 
3-(3-(S)-Amino-2-oxo-azetidin-1 -ylmethyl)benzonitrile hydrochloride for 
5 3-(3-(S)-amino-2-oxopyrrolidin-1-ylmethyl)benzonitrile. hydrochloride and 
using 7-methoxynaphthalene-2-sulfonyl_chlonde in place of 6- ! A-Si - 
, methoxynaphthalene-2-sulfonyl chloride. The crude product is purified by 
column chromatography eluting with a gradient of 20% EtOAc/CH 2 CI 2 to 30% 
. , EtOAc/CH 2 CI 2 to give the title- compound as a white solid/ r * ' ] nf " J 
10 1 H NMR (CDCI 3I 300 MHz) 5 8.31 (s, 1H), 7.89 (d, 1H), 7.78 (d,' 1H), 7.66 (m, 
2H),7.61 (d, 3H), 7.55 (m, 2H), 7.26 (nv1H) f 5.76 (d, 1H), 5.02 (m, TH); 3.91 (s, 
3H), 3.42 (m, 1H), 3.15 (dd, 1H). -< : -''° ;I ' 

;y : R , He , £5 b ;r- r - v G» & ^ . .* \ ^ teHM 00? " ' «- ! ^ 

r E^7-MethoxvnaDhthalene-2-sulfonic acid (1>[3>famm 
15 oxoazetidin-3(S Wl) amide trifluorbacetate. " ■ ?.P - • ,|,r " s 

7-Methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2i-oxoazetidih-3-(S)- 
yl]amide is converted to the title compound as described in EXAMPLE 24, Part 
C. The crude product is purified by RP-HPLC eluting with a gradient of 10% 
CH 3 CN/H 2 Q (0.1% TFA) to 60% CH 3 GN/H 2 0 (0:1 % TFA) and the appropriate 
20 product fractions are lyophilized Jo provide the title compound as a white solid. 
1 H NMR (DMSO-d 6 , 300 MHz) 5 9.22 (bs, 2H) f 8.90 (bs, 2H), 8.71 (d, 1H), 8.30 
(s, 3H), 8.Q5 (d, JH)/ 7.91 (d^1H), 7.62 (m; 2H>; 7.51 (m, 4H), 7.31 (dd, 1H), 
4.66 (m f 1H) f 4.31 (AB, 2H), 3.87 (s, 3H), 3.25 (my 2H). FAB MS, [M+H] + =439. 
• ; .^itMonvGO :rC;-Ci..«r,b .-r r ?-) ~. .r.cv b* rc *! :--.uoqn:00 attt 
25 EXAMPLE^ ; r± 3jWaX3 n: ; • ebswf.nrc ■ :,^;:nr:^ned,ivro^n-{v 
e 7-Methqxynaphthaleine^2-^^ 

, ^2etidin>3(S)-yl}t?enzyl9mi(j9 triflMQrogQ9t9t9» b Jrj ° rn •' bh ^ r: ° ! V r ^ l - - 

h.^f; eJinw 6 bnuoq/non aliii orii gensxerAoAOiZ o?0% rWv. 

A. 7-Methoxv>2^naptha1enesUK^ 
30 (S)-yl]-benzylamide: in) rss (H J .iv.: SiS ~ >V r - .fiA) --Ji\>- ,d) Cs -. ,iHi 

The title compound is prepared as described In EXAMPLE 25, Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1 -(3-cyanobenzyl)-2-oxoazetidin-3-(S)- 
yl]acnide t { prepared as, described in -Example -65; parfD, and Benzyl bromide. 
The crude product is; purified- byJcoItT^^^ 
35 of 30% EtOAc/hexanes to 40% : CtOAG^^nM f ta'alKoixl the : Wt^domp^und'as 
a ^vyhite*ioam. bnur^r. -no- > ori! 0 •\-..-.ov:*r-- -i -=>biw.(lv- ^Ww^b^vqcKO 
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-\r . ; - ^^J^R>(P D C , 3..,300,MHz) 5J_.39 (S.J1H), 7..93 (d,;lH)r7.79 (m, 2H), 7.S9(d, 
1H). 7.44 (m, 2H), 7.29 (m, 9H), 5.08 (m, 1H), 4.29 (m, 4H), 3.89 (ir3H)&23 

(m,_.1H)/;Z87 ? (m,-1H)..f^: LLiSi/.AXS >:.\ a: tfe-.6<;o:q <■.< brrjec-noo siJiJ eri < 

5 i B. 7-MethOXVr2-naDthalenesulfonic "acid /1-f^(a-min6im <* 
oxoazetidin-3(SWIlbari zvlam ide trlfluoroacetate; .rPnqsn - orftsm- V Qn:? > 
v7-Methp.xy-2rn_apthalenesulforiic acid ft;(3rcyan6benzyi^ 
; . '/«yO^RD^IamW*l)« converted tothe title compound as deicribedlh EXAMPLE 
24, Part C The crude product.is purified by RP-HPLC elutihgiwitrv a gradient of 
1 0 , -1 Q% CH 3 CN/H 2 0 (0 ? 1 % TFA)-.to 60% CH 3 CN/H 2 0 (0.1 % TFA^and the v ' K 

t-^PP v r?P n >te,prqduct fractions are lyophilized to" provide Ihe title'cdmpound as a 
white solid. (Hf ,bb) ?.r.e ,(Hr ,rr.) e (HC 

1 H NMR (DMSO-d 6 , 300 MHz) 5 9.27 (bs, 2H), 8.99 (bs, 2H), 8.42 (s, 3H), 8.05 
" S$M>J&M:<M&ZW&m&m4. 1H)S7.53 (mi 3H)P7M2-'(mVlH)r7.23 
1 5 (m. 6H), 5.30 (m. 1 H), 4.35 (AB^H), 4.28 (AB. 2H), 3129 (rhr fhtf&CB (m^i H). ' 
FAB.^S.IM+H^^a^or'Eyc-S^ Hi 0 p. noot!;i8-2-e«*!sri;:iqs.-. -/vcriteM V 
- -t ft c njs' './*X=j ni bediiia^b c£ br.uomco -illi! erll or L -r.;.t- vno; ci w i""*6[iy 
..EXAMPLE^g, s n.;, A . y n : ;L . ie qj«' yd befihuo. ?: ic-u^nc. tibi: :c ^ T .0 
. ? 5,6,7,8.Tetrahvdronaphthalene--2-sulfonig acid' f i-f.V(a m ihbiftiihn^^thyi)^ ' 
20 . , ben2vH-g.QXQpyr rolidin.3iS).vl)amide triflubroacetate . s' h t>r,-A:m) Joub^ ••■ u 

c- .& .(H? ,b) rv? :hs ce.H .(His ,ed) yr.F; z (shm ode 3 b0^.via: ri-.-.k h' 

A.> »5.6.7.B-Tetrahvdro naphthalene-2-sulforiic acid!fi-73-cvanbh^n7ylUp^ .«■' 
oxopvrr olidin-3-fS^-vl^amide. ,33 p. ,(>-£■ a) •;'.{? 6A f ■8.? ,;.Hr , "•) c? <• 
The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
25 ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part B>"substituting 1 

2-suffonyl chloride. The crude, product is purified by. column' chromatography 
eluting with 70% EtOAc/hexanes afford the title compound as a white solid. 
.^.-(PjES'fcSPP' *CP im. 3HJnZ,48 ; (m ; .2H), 7,45 (d,,1 H),.7:22 (d, 

30 1 H), 5.20 (d, 1H). 4.46 (AB, 2H), 3.72 (m, 1 H), 3.21 (m, 2H), 2.855(m,r4H),- 2";60 
" ^rn?:;11)> .fH)-,.i.AXH n! do "in 03 .--'a as t n^.- ?.i b'rcoc.rnoc "~ ! r 

.A »!bi 'pr.jrt- xo-f-.- {i\.sneoortBY= • £) f < bic?- r cMu a- £-e is! •' '«rtq sn ; . xorbo n t 
5 ,-6i7.8-Tetrahvdronaphthalene-2-sulfoni cacid f1-r3-feminolminomath0i). 
• . benzyn-2-0X0-3f S)-Pvrrolidin-3-vl1 am ide trifluornanfitat fti i =! i D oiq wbmr yriT 
35 , ^S.e.^.S-Tetrahydronaphthalen^-sulfonic acid;[1-(3-cyanobenzyl)-2-- c: h j 
oxopyrrolidin-3-(S)-yl]amide is converted to the title compound as described in 
EXAMPLE 24, Part C. The crude product is purified by RP-HPLC eluting with a 
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gradient of 10% GH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H 2 0 (0.1% TFA) and 
the appropriate product fractions are lyophilized to provide the title compound 
as a white solid. , !•'. .•■ 

1 H NMR (DMSO-d 6 , 300 MHz) 6 9.31 (bs, 2H), 9.10 (bs, 2H), 8.05 (bs, 1H), 7.69 
(m, 1H), 7.55 (m, 5H), 7.25 (m, 1H),,4.46 (AB, 2H), 4.08 (m;.1H), 3.12 (m, 2H), 
2.78 (m, 4H), 2.02 (m, 1H)r1.76 (m, 1H), 1.60 (m, 1H). FAB MS, [M+H] + =427. 
Elemental analysis calculated with 1.375 mmol of H 2 0 cal. C=50.99%, 
H=5.30%, N=9.91%, found C=50.98%, H=4.93%, N=9.62%. 

, ■ •• ." ■ l ■: or.i-' ' . . J v . ■" •- ..' '■ • ■ . .'■ '.<■ • 

EXAMPLE 90 , ... , -i,^ '; ..-P. ■ 

7-Methoxv-2-naDthalenesulfonic acid f1-[3-(aminoiminnmethvnbenzvn-2-oxo- 
3(S )-pyrrPlidin-3-vlH2-methoxvbenzvnamide trifluoroacPtatP - ";AV J. 

A, 7-Methoxv-2-napthalehesulforilc acid fl-f3 -c V anohfln?yn.2-oxobvrrolidin..q. 
tS1-vl)-(2-methoxyben zvl)amidei -f] b: " .. ice- .\ , 

To a sol utio.n of 7-methoxynaphthalene-2-isulfbniC acid [ 1 -(3-cyanoberizyl)-2- 
oxopyrrol|din.-3-(S)-yl]amide (0.12 gr0.26 mmol), prepared a's^described in 
EXAMPLE 43, part A, in 20 mL of acetone is added f^COa (0.07 gf 0.53 mmol), 
2-methoxybenzyl chloride (0.09 g, 0:28 mrriol) and tetrabutylammoriliim iodide 
(0.02, g, 0.05 mmol); The resulting mixture is stirred for 48 hours, then diluted 
with CH 2 GI 2 and washed with saturated NaHeo 3 ; H 2 Q and saturated NaCI. 
The organic layer is dried over MgS0 4 , filtered, and concentrated; The crude 
product is purified by column chromatography eluting with 3% MeOH/CH 2 CI 2 to 
a^prdth^ L£ir?:-'''»>A;-X r- 

'H NMR (Cpclj. 300 MHz)i 8.50 (s,. 1 H), 7.98.(dd, 1H), 7.90.(d, 1 H), 7.80 (d, 
1H), !7;;55 (m, 2H), 7.45t(m^3H)i-7.20 (m, 3H)i 6.90 (m f ^1H), 6175 (d, 1H); 4.63 
(m, 1 H) r A44 (AB, 2H)j4:43 (AB; 2H)/3.90'(sj 3H),( 3,71 (s;-3H)i ; 3>09 (m,-<2H), 
2;30 (m, 1H),<2,10 (m,MH):u > «» --o i>ri o nr-: ••: ii.RM„X? •.. bsdhr*™ 

B, .7-Methoxv^2-napthalenesulfonic:add^^^^ 

Oxo-3(S)-PVrrolidin-3-vl)-(2-methoxvbenzvnarhid e trifrudroacRtatBi i ■ ' 
, 7-Methoxy-2-napthalenesulfonic acid' [4--(3-cy^noben'zyl)*2Q)xbpyiTOlibin-3- 
(S) i yl]-(2-methoxybenzyl)amide' is converted! to the title compound as- ' ' ' j] 
described in EXAMPLE 24/ Part C, The crude-product is purified by RP-HPLC 
eluting with a gradient of 10% CH 3 CN/H 2 O r (0.1% TFA) tO-60%- CH 3 C N/H 2 0 
(0.1%,TFA) and.the- appropriate prbducHractions are lyophilized to provide the 
title compound as a:white solid; - :mvSi ,.;■'?{>.* v\ . ;--"cZ •--•H ^f\.v : :.~0 
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. , S 1 H NMR (DMSp-d 6 , 300 MHz) 5.9.30 (bs; 2H),.9.02 (bs, 2H)r8:42(s,nH), v 8.00 
(d ; 1H), -7:95,(6, 1H),. 7.83 (dd;i1H); 7.65' (d^H); 7.45 (ff); 5H)7 7.34 (eld. 1H), 
7.20 (m, 1H), 6.90 (m, 2H), 4.82 (m, 1H), 4.30 (AB, 2H), 3.90 (s 5 3H)r3.70^(S, 
- \ 3H), 345;(m; 1H)?.3.05 (m.1H), 2.206 (m; iHtf i.70^m, 1H)!~FAB fts?' : i1 ' 
5 {t i [M+H]*=573 , .i Elemental analysis calculated with" 1.5 mmbl'of h£6 call " '< 
x: ,C=54.91,%r:H=4.54%', l N=7.53%/ found vC=54'97°/o, H=4=63%, ! NW.49Vo. c 
■. C GC 05= ? .Ied 0. : H <o lorr.ti; c!\£. r ffy- Le.'fci'Oiec- Ei3Yls.'>6 !£:n«m--' = 
EXAMPLE 91 . m.t ,<■>"*.'? H '.wO !.• ^ : a re.e~i/< - >f r^.d- H 

7-Methoxv-2-napthalenesulf onic acid ( 1 -r3-faminoiminomethvnbenzvn-2-oxo. 
10 3(SVpvrrolidin-3-vlH3- methoxvbenzvnamide tritluoroacetate. - : ; -'^ ••' 

A. 7-Methoxv-2-napthaienesulfonic' acid ri^3.fcvah6b^h2^U2-6xdDvrrbH % din»3> 
(SVvn-(3-methoxvbenzynamide. 

7. r jTlje,title. compound is prepared jas described jn:EXAMPLE 68f Parf A'using 7- 
15 methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2roxopyrrolidin-3^(S)- ? 
yljamjde, prepared as described in EXAMPLE 43, part A,%hd 3-methoxybenzyl 
brom ide. : cThe .crude, product ; is- purified by column chromatography elutirig with 
•;;•,[ 50% EtQAc/hexanes to afford the title compound' as a white'ioam^- ,iVt - 
3. . i hH NMR;(CpCI 3 ; 300.JMI.Hz) 8 8.43 (sf,.1H), J.91 (m, 2H), 7.75 (d,:iH); 7.40 (m, 
20 >jS 4H), 7 V 20 (m, 2H), 7. 1 3 !(m,i 1 H), 6.92 (bs~1 H);;6.82 (d, 1 H)/'6:76(d, r 1 H)f 4.60 > 
(m, 1H),v4.45 (ABr2H);.4l40.(AB; 2H); 3.90 (s, 3H). 3765 (s; 3H)7 3.00' (m,'2H), 
-.2.28 (mi 1H)i 2.00 (m,-1H);- .Lv .Ji 1 .,C8gM \svc L>«ob M .ays: oi-ts-.-.c «*ifl 
.-. , iC- s HO'HO' v >': i' 1 . rttiw pr.iiti!«! \_i1n;--!wotr moii'io nrnuioo yd boithuo :o:.'tc' , <"; 

B. 7-Methoxy-2-napthalenesulfonic acid f1-f3-faminoim?nomethvnbenzvh-2- 
25 h Oxo-3(SVpvrrolidin-3-ylW3-methoxvbenzv^^^ R M !'i ! ! : S 

, 7-Methoxy-2-napthalenesulfonic: acid [1-(3-cyanoberizyl)-2-bxopyrrolidin-3^ 
(S)-yl]-(3jmethoxybenzyl)amide , is conyertedi to the title compourid as' -5 " ™ ■ 
described in EXAMPLE 24, Part C. The crude product is purified by RR-HPLC 
eluting with a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H 2 0 

30 (0.1%-TFA)^ and the appropriate; product fractions are lyophilized to prbvideVthe ! - 
title compound asjL white. s^^ ;iDsji>t t- •'v-0-c;hilc.iivci-'v. .'.-_.™>v 

JH NMR (DMSb-d ? ; x 30Q. MHz^S 9.30 (bs, 2H). 9.1.0 (bs, 2H), 8.45 (s, 1H), 8.05 
(d, 1 H), 7.95 (d, ; 1 H), 7.85 (d,.1 H), ;7,67 (d, 1 H); 7:52 (m, .4H), 7I40 (dd, ,1 H)f'7. 1 9 
\(m,,1H), 6.90,(m, 2H), 6.78 (dd„\1H), ^4:75 (m, .1 H),:4.35 (m/.4H)7 3.90(s,.3H)? 

35 3.62 (sr3H).i3.12 (m,(1H), 3.00 (m,v1H); 2 f .19.(m-v1H), 1:78 (m, 1H): FAB MS; i 
[M+Hr=573.y Elemental, analysis: calculated withvO.675 mmol of H z O cal. i O 
C=56.72%. H=4.95%, N=8.02%. found C=56.72%;.H=5.08%,N=7.95%.:- 
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EXAMPLE 92 

7-Mathoxv-2-naDthalenesulf onic acid n-r3-faminoi miriomethvl)benzvn-2-oxo- 
3rS>-pyrrolidiri-3-yh-f4"-methQxvbenzvnamide triflubrbacetate. 

5 • r -- . • ' = •-- • : . '•" ' 

A. 7-MethQxv-2-hapth'aleriesulfonic acid fl-fa-cyanobehzyli^-oxopvrrolidin-S- 

(S)-yl]-(4-methoxybenzyl)arriide; n ■ " 

The title compound is prepared as described in EXAMPLE 90, Part A using 7- 

methoxynaphthalene'-2-sulfonic ! acid [1 -(3-cyanoben:-vI)-2-oxb^yrrolidin-3-(S)- 

1 0 yl]amide, prepared as described in EXAMPLE 43, pE A; and 4-methbxybenzyl 
chloride. The crude product is purified by column chromatography eluting with 
50% EtOAc/hexanes to afford the title compound as a white foam. 
1 H NMR (CDCI 3 , 300 MHz) 5 8.38 (s, 1H), 7.90 (m, 2H), 7.80 (d, 1H), 7.50 (m, 
1 H), 7.40 (m,' 2H), 7.27' (iritf H); ! 6:70 (d,^'H : j^.OT ; (d. r 2H)f4;50 (m, 1 H), 4.45 

15 r (AB; 2H)V 4.40 (AB, 2H), 3J90 (s, 3H), 3.65 (s, 3H),'3.o6 '(mV2H), 2.30 (m, 1H), 
2.00(m?lH); ! °- •*' ■ ^ • ■■ ei ■■■i-^- ^ ' 



' B. j 7-Meth6xy-2-riapt halehesLilf6hic acid (143-faminbim indmefo^ 
oxo-3(SVpyrr6lidih'-3 -'ylpf4^met h6xyberizy^^^ s 
20 7-Methoxy-2-napthalenesulfonic acid [1-(3'-cVahbbenzyl)-2-6k6pyrir6lidin-3- 
(S)-yl]-(4-m'ethoxyberizyl)amide is converted to the title compound as 

* described in EXXmpLE'24, Pkrt The crude product is* puri«ed by RP-HPLC 
! ■ eluting with a gradient of 10% CH3CN/HP (6:1% TF A) 5 to 60% 6h^CN/H z O 

(0.1 %>TFA) ! arid' the appropriate proQuct fractions a?'e lybphilized to provide the 

25"° title r compound as a white solid. - 

1 H NMR (DMSO-d,, 300 MHz) 5 9.30 (bS?2Hj/9i65 t (Bs v ; Ih); 8133 (s, r iH), 8.02 
(d, 1H), 7.95 (d, 1H), 7.80 (dd, 1H), 7.70 (d, 1H), 7.55 (m, 4H), 7.35 (dd, 1H), 
7.20 (d, 2H), 6.80 (d, 2H), 4.70 (m, 1H), 4.35 (AB, 2H). 3.85 K isfVH^'3l7q (s, 3H), 
" x 3,1 &(mp 1 H) ■ '2T95 (m^ 1 H); 2. 1 0 (m? 1H)f 1v70 ^m r?H)}-PAB^sf^4^ j^=573. 

30 Elemental analysis calculated ^w'itfr dV•?if^^ol•Sif'^6li^8 : i1 ^ A^L , 0=54.91%, 
H=4.54%. N=7.53%, found C=55.04%. H=4.39%. N=7.64%. 

EXAMPLE 93 1^^^,^'^^'^^ ' 

: 7^Methoxy- r 2^ 

35 - 3rS)-pyrrolidin-3:ylUpv ridin-2-ylmethynam»de trifluoroacetate. 

• : r-C-nb-vq !:'•?) .A nc-.<j .nJ'-:i-AA/:., fii b-dOrtueeb ?.e tieisqo-.o .-at si.vjiy 

v'!i-;fSyv!ii.Mr.|.v 0 'iD-jic,- v-J be^.-uq iO'-.uiq ...ouvj siff .t?bim:nc-: : 
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A. 7-Methoxy-2-naPthalenesulfonic acid M-f3-cvannbfln g ytV2-oxoDvrrnliriln-a- 
. , . (S)-y»l(pyridJn-2-ylmethyl)amide^ , ; ,, nf - !j; ^ ? , zj\'?s-:..$si- cl- \ 

The title com pound.is prepared as described in EXAMPLE 90. Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
yP^^j-^PrfP^e^f « % dgs^togljg EXAMfLEj.43,; part A and pyr|din : 2ryl- 
methyl chloride, the crude product is purified byiColurnn-chromatography 
., eluting with 2% MeOH/CH 2 CI 2 to,an"orjj the title compound as a white foam. 
^jftNMR.CCI^ 300 MH ? ) .5&45(s, ,1H),7 .91 ;; (s, .1H) f! 7.80 (d, 1H), 7.-50 (m, 
uv^&kT-' 2 ** ( . m ' 7H)l 4-70 (m, 1 H), 4.50 (m, 4H), 3.91- (s, 3H), 3J0 (m, 2H), 2.25 ; 

.m?^ $;:<i<v e bnuoqnri s ? elM erit ot 8!3 n Sxfiri\r>.*u.3 c'- 6 0c 
B- 7 : Methoxy-2-naDthalenesulfonlc acid fl-r3-rami n oiminomethynbenzvn.2- 

- . oxo-3fSVD'vrrolidm-3-vnfpyridin-2-vlm trifluoroacatata.c , ir 

, . , j-M^oxy&wpjij^fyewltQrte acid [1r(3-cyanoben2yl)- v 2-oxopyrrolidin-3-c r 

1 5 (S)-yl](pyridin-2-yimetnyl)amide is converted to the title compound as c 

described in EXAMPLE 24, Part C. The crude product is purified by RP-HPLC 

.^^lutj^, with.a gra^jent,of .10% CH 3 CN/H 2 p (0.1%TFA) to 6Q% ,CH 3 CN/H 2 0 

(0. 1 %TFA) j |ind" the^ppropriate product M^9^§_^!(Bi^PP^^ d to- provide the 

20 'H NMR (gpCIa, 3pp MHz); 5,8.50,(8^1 H),.8,15 (d, .1H)„7,9p,(s, 2H). ,7.80,(01. 
, 2H), J^O (rrii 2H). 7.45 (m, 2H). 7.25 (m, 3H), 7>I5 (m,/jH),:5.10 (m, 1H), 4.55 
' (AB.,2H) ; 4.30 JAB, 2H),.5,91 (s, 3H), 3.10 (m, 1H), 2.95 (m. 1H). 2.25, (m. 1H). 

l m >Mrl$Si<&* ^J-f AB M S ^!^?S^E^^. analysis 0; 
calculated with 0.35 mmol of H a O cal. C=56.08.%, .1^4.66%,, N=10.55%,,. found 
25 - C=56.07%. H=5.23%, ; ,N=ip.50%, oe . - \^ [ i ^MC; i : 

.-• .^;f XAM ;''u: E ^ 4 -;' 3 >. i^s .a.- ce.-> .."-tr o\> . •:. cs.3 .b» c-, -. 

, . . 7-Methoxy-2-naDthalenesulfonic^ 

-., ,3fS) : pyrrbjldln : 3«v»^ l; i rt [, , ^ 

V--»1 ..^qc *-H .c\^;. , .o»>r> .,njr\ .^n^.. , -v\ .. ■?-<: ■■ H 
A. 7-Methoxv-2-naothalenesulfon>c acid n-t3-cvanobenzvn-2-oxonvrmiiriin-3- 

fS)-yl1-(pyridin-3-yl-methyl)amide, a- t R v-ax-i 

% _ The.title compound is prepared as described in EXAMPLE 90. Part A using 7- 
metfioxyna^htKalenjB-2 ? sul|onl<s acid 1 1,-(3-cyanobenzyl)^2-oxopyrrolidin-3-(S)- 
35 yl]amide, prepared as described in EXAMPLE 43" part A, and pyridin-3-yl- 
methyl bromide. The crude product is purified by column chromatography 
eluting with 5% MeOH/CH 2 CI 2 to afford the title compound as a white foam. 
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; 1 HNMR(CDCI 3 , 300 MHz) 8 8.50 (m, 1H), 8.40 (m, 1 H), 7.90 (m, 3H), 7.82 (d, 
1H), 7.60 (m, 1H), 7.48 (dd, iH), 7.45 (s, IH), 7.23 : (m,5H), 4.60 (m, 1H), 4.50 
(AB; 2H), 4.45 (AB; 2H), 3.91 (S.3H), 3.10 (m. 2Hj] 2.30 (m, IH). 1.97 (m. 1H). 

5 B. 7-Methoxv-2-napth^ 

oxo-3(S)-pyrrolidin-3Vl}(pyridih-3-vlmethyl^amid9 trifluoroacetate. 

7-Methoxy-2-napthalenesulfohic acid [1 -(3-cyanobenzyl)-2-pxopyrrolidin-3- 

(S)-yl](pyridin-3'-ylmethyl)amide is converted to the title compound as 

described in EXAMPLE 24/ Part ^ is purified by RP-HPLC 

10 eluting with a gradient' oflb% CHgCN/HjO (0.'i% TFA) to 60% CH 3 CN/H z O 

(0.1% TFA) and the appropriate product fractions are lyophHized to provide the 

title compound as a white solid. 
«••'■-'!• 1 H NMR'(DMSb-d;v300 MHz) 8 9.30 .ffi&tyi, "^M^lS^I^^TJS^s, 1H), 8.60 

' " (m, -1 Hf, BJ4B (s, i"H), 8.1 5 (d; j 1H); 8.05 (d, 1H), 8.00 (d, 1 H), 7.82 (dd, 1 H), 7.65 
15 (d, 1H). 7.55 (m, 5H), 7.38 (dd, 1H), 7.20 (m, IH), 4.95 (m,.1H), 4.50 (s, 2H), 

4.40 (AB. 2H); 3.90 (s, 3H); 3.10 (m, 2ji|, Z^ d (fn'.IH), iV^slm. iuf FAB MS. 

[M+H] + =544. -" s "'' '-^■■■-■ :> ' tL:; '■^••' ! '"' '^■■^ 

EXAMPLE 95 " ' A: ' t ' .' ""^".V 

20 ' 7-Meth6xy-2-napthalenesulf6nlc acid T1-t3Wamfnbiminbm 

3(SV-bvKrolidin-3^^ . , 

A. 7-Methoxv-2-naDthalenesulfonic acid n.f3.cvanobenzyh-2-oxoDyrrolidin-3~ 

(S)- y l]rpyridi n-4-y lmel hy l)amide.. ,' ,. . , 

25 The title compound is prepaid as described in EXAMPLE 90, Part A using 7- 
metho>^naphthalene-2-sulfonic acid [1-(3-cyanobe^^ 
yl]amide f prepared as described in EXAMPLE 43, part A, and pyridin-4-yl- 



methyl chloride. The crude product is purified by column chromatography 

c- i • - r //:vr'i-. ^nni/ni.- iifncY-r*. j rt;.-ie. ^in£'V .'^.ne^uij'^a^^iii Lt*l . i^?! 
- ^ eluting with 2% MeOH/CH 2 CL to afford the title compound as a white foam. 

30 1 H NMR (GDCIi; 300 MHz) S 8.52 (df2H), 8:40 (sM H), 7,90 (m, 2H), 7.80 (d, 
1H), 7.60 (m, 1H), 7.48 (d, 1H), 7.40 (d, 1H), 7.30 (m, S^^So^lH)^ 4.45 

35°° ox6-3fS"V-D^ [, 
— 7-Methoxy-2-napthalenesulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrqlidin-3- 
(S)-yl)-(pyridin-4-yl-methyl)amide is converted to the title compound as 
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. c _ . descr,ibed..in EXAMPLE 24, Part C. The crude product Js purified, by RP-HPLC 

. f'V^K^f? X^)Jp ( 60% CH 3 CN/H 2 O 

[ ^)and. the ap^ropY^ the 

' title compound as a White solid. 



■" ih). 7.53 

, , ( *^.lZ : t^ (s. 3H), 

■■'- 3 "J!S ■S^l.PS r ("j t tM), 1.70 (m, ^U^FAf^M^^^ 
- T , op ^^!?,?ateutoted with 1,275 mmol p.f H 2 q ^1.^6.26^,^=3.83%, 
10 N=7.71%,' found C=46."27%, H=3.93%. N=7 61% , 

v sr. ; vr ■ c.AUvi&'Q?^ eia 5A-;iJ::-fiit JoubcrN eJehno-iocts s> r '< bn.-s (AT' ' '">) 

EXAMPLE 96 ) 

: 7-Mettow-2-napthalene^ .) 
" 3fg)-PYrr?liairi-3-vl>-f 1 -benzyl-1 H-imidaj ol-p-vlmethvn ami dR - t rif luorca^t^t^ 

. A, 7-Methpxy-2-napthaiepesii(fonic acid fi-f3-ovanoben7vn-p.ox ODV rr 0 iiriin-g. 
(S) -vlH 1 -benzvl-1 H-imidazol-2-vlmethynflmiri^; v; 
The title compound is prepared as described in EXAMPLE 90, Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl):2-oxopyrrolidin-3-(S)- 
20 yljamide, prepared as described in EXAMPLE 43,. part A, and ,1 -benzyl- 1 H- 
"* imidazol-2-ylmethy chloride. The crude product is purified bv column 

chromatography eluting With 2% MeOH/CH 2 CI 2 to afford the title compound as 
a white foam. , f 




■i • •'i«'.'-jL-iT-v' •-.,<■■<■.•: -. vr p\ '.-"hoc ■ c-Ivuio :«pT "i i ri" './ ,: !5:r. 

B. 7-Methoxv-2-naDthalenesulfonlc aci d f1-r3-raminoiminomflthvnben?vl1.p. 
_ ~< ■'; pi:-<y^;-.'t< hn,'r^.-n-"> rjTTu c , 1r> ^ 7 -. " "J, '.-^ "3; , " J f ." : ', "t 'y'!|7>7" fci f ' J «■ 
30 ] L QX 9'. 3f ^; p y r f ll , dl 1 n ' 4 - v i;: f 1 -benzvl-l H.imid a jnl.p. v lmpthyn an r,Ho . 

trifluoroabeffate. 4 ' ' \ "" ' V' 'A" .'V 'V^> "- - , 

.% .;i,r. :tc* v- r n ) nf, «r ,'Pf f.. \ i\-r ..\ (!-! f .rr« x . 03 S ,••« ■ ' 

7-Methow-2-napthalenesutfpnic ^^JlH(3iPym^h^.^2^oiQDpyr^Rdin^ 

(S)-yl]-(1-benzyl-1^-imidazol-2-ylmethy0 title 



purified 



-v Biumiynilll o ymuiWII Ul IU /O OrijOIN/rijV-/ ^U. I/O I rMJ IO bU/o 

CH^fsi^d'(b;.%TFAj"a^ 
provide the title compound as a white solid. 
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1 H NMR (DMSO-d 6f 300 MHz) 5 9.30 (bs, 2H), 9.10 (ts, 2H), 8.30 (s, 1H), 8.05 
(d/1H), 8.00 (d, 1H)', 7.65 (m, 14H), 5.50 (s, 2H); 5.10 (m, 1H). 4.75 (AB, 2H), 
4.45"(AB, 2H), 3.95 (s, 3H), 3.10 (m, 2H), 2.05 (m, 1H); 1.80 (m, 1H)1 FAB MS, 
[M+H]*=623/ Elemental analysis calculated with 2.5 mmol of H 2 0 cal. 
5 O50. 1 1 %V H=4.26%, N-8.99%, found C»50i34%, H=4 08%, N=8.60%. 

EXAMPLE 97 : 

M-Methyf- h 1H-imibazol^^ {i-[3- 
<\ 1 (aminbiminometHvlVbenzvll^-oxopvrroltdi^ 

A. 4-(1-MethyM H-imidazol-2-yl)bromobenzen^. M 

The title compound is prepared as described in EXAMPLE 53, Part A 
substituting 1-methyl-1H-imidazole for 2-bromoanisole. The crude product is 
purified by column chromatography eluting with 5% MeOH/CHgCfg to afford the 
15 title compound as a white foam*- ;< i:i,Vv,;[ - L *-"'- 

El MS, [M]"=237. 

B. M-Methvl-1 H-tmid azol-2-vnbenzefe^ chloride. ; 

The title compound is prepared as described in EXAMPLE 53, Part B using 4- 
20 / (1-methyi-iH-im^ as the starting material/ 

■ ei MsV[Mr==256. ; - ! ' /Vt : r;v v ' r "T £m ,l "°' f 

1 c r C/( 1 -Methyl-^ H-imidazoi-2-yl)^ acid [j 1 -(3-cvanobenzvn-2- 

25 ' The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 

ylmethyl)benzonitrile hydrochloride as in EXAMPLE 24, Part B using (1-methyl- 
1H-imidazol-2-yl)benzene-4-sulfonyl chloride in place of 6- 
methoxyriaphthalene-2-sulfonyl chloride: The crude product is purified by 
column chromatography^elutihg with 5%' MeOH/CH 2 CI 2 to give the title 

30 compound as a white foam. s 

1 H NMR (CC)CI^3(W t MHz) ^5 7:60^, 3H) f 7.45 (m.^HVT.lS (s, 5 1H^6.98 (s, 
r 1H); '4748 : (AC^y/3:95 (sr3H)!; 3^j^ffi; * 1 Hj. '3.20' <rrC 2H)V 2.60 (m? 1 H) f 2.00 
(m^* 1 H}r ~ * , 

35 D. (1-Methyl-1 H-imidaz ol>2-vnbenzene-4>sulfonic acld^ 

(aminoiminomethvnbenzvn-2>oxopvrrolidin-3(S)"Vl)amide tfifluoroacetate. 
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■ ■ : < ^'^P^^'}^^ z ? l :?'y^^ n ^^P^ acid [1-(3tcyanoberizyl)-2- 

- ^ -^^y^^n^iCiS^y^f^^t, 1 /?. p^Vfrt^t .*ho.tl^l» compound as described in 
, ,-. t EXAMPLE '24 1( P,art ( C. The crude^rpduct is.purjfied by pp-HpLC eluting with a 

' • H^Sti °* P^iWto W^m^Qm^iOA^^) and 
* r r fe^| r ^ r :-® f^"?^^ 1 !?.^ 3 ^ ^P!? n ^'tP;prwide ; the title compound 
as a white solid. 

'H NMR (DMSO-d 6 , 300 MHz) 5 9.30 (bs, 2H), 8.89 (bs, ; 2H),.8.70.(d,1H). 7.90 
(m, 1H), 7.ffJm b ^).J.5{5 ( (n?..§^4 ( 45 ii (8, 2^,^0^^.3.90 (s. 3H), 3.20 
, ?%<(n^x^B,MS, ( [M^Hj^453:, Efemen/al analysis 
10 ' calculated with 0.8 mmol of H 2 d cal. "6=44.93%, H«4.00%, N=12.09%, found 
C=45.02%, "^.0*%^,J^ , 

A .Rc rU'W^XB ni bo'i:-.o--.cb si bsieqi-q si bnuoqnioc siJi; *'S T 
•..•J-o^foftuir^'P 8 -^ >?.;." ^ vnnd-^o: *k.iBbim : -Hi--;-'!«£,.v-r grv!...«'j*cj 
, Hr 7-Meth0XV-2-naPthalenesulfonic acid i f1-raWaminniminomRthYl) benzvll-2.oxo- 
~15 ' 3fSV-Pvrrolidin-3-vli-f3-hvd'roxvbenzvn s; 

A. 3-ff 1 . 1 -Dimethvlethyndimethvlsilyllnyytnli iftnq 

To a sol *'°£$3^ added 
r „t ^ly^^^'ZS^-mmol^ (3.07 g, 

20 20..3^rnmpl). i Afte^ 

solution is washed with 1 N HCI, 10% Na 2 CO a and saturated NaCJ. The organic 
layer Is dried over MgS0 4 , filtered, and concentrated. The crude product is 

the f title" c&mpbund"(4:f g, 18:5 mmoi) as an*bfl. ^ ^ , '' .""„', I 

, . , B, a-Bromo-m-3-[j1.1-dim r 

T? a , jf^lH' 0 !^^ mmol) in 

30 40 mL of CCI 4 is'added N-bromo succinimide (0-92 9, 5.1 7 mmol) r and benzoyl 

. , peroxide (0.16 g, 0.45 mmol). ;J The solution is. heated to. reflux., After ^ 
^ 16 hours., the ^olutipn is diluted with^EtOAc., The organ ic^sqlution is ^washed 
with'1 N HCI, 10% KlagCOa and saturated^NaCl/Tihe organic layer, is dried over 
MgS0 4 , filtered, and concentrated. The title compound (1.33 g, 4.4 mmol) is 
35 obtained as an oil. 
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C. 7-Methoxy-2-napthatenesulfonic acid [1 -(3-cvanobenzvn-2>oxopvrrolidin-3- 
(S)-yiH,3-hydroxybenzyl)amide, ■■. ■> - 

The title compound is prepared as described in EXAMPLE 90, Part A using 7- 
metho^napJ^thaJene-2-suLfgnic acid [1 -(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
5 yl]amide, prepared as described ip. EXAMPLE- 43, part A, and oc-bromo-m-3- 
[(1 J-dimethylethyl)dimethylsilyl]oxytoluene.; The crude product is purified by 
colunin ^chromatography eluting with 45% EtOAc/hexanes to afford the title 
compound as a yyhite.foam. - r?.* n])u>v t .uv^y-o^u^yui . : > 
1 H NMR (CDCI 3 , 300 MHz) 5 8.45 (s, 1H) ( 7.90 (s, 1H) r 7.80 (m, 1H), 7.58 (m, 
10-, 3H), 7.45 (m ( 3H), 7.15 (m,r1H);.6.90 (m, 1H); 6.72 (dd^lH), 5.60 (bs, 1H), 4.65 
(m, 1H), 4.62 (AB, 2H), 4.30 (s, 2H), 3.90 (s, 3H), 3.05 (m, 2H), 2;30 (m, 1H), 
2.00 (m, 1H). 

D. 7-Methoxy^napthalenesulfonic acid {1>[3>faminoimiriorhethvnbenzvn-2- 
1 5 : V n ;; Qyp-3(S)-pyrrplidin^ > 

: : 7-Methoxy-2-napthal^nesulfonic; acid [1>(3-cyanoberizyl)-2-oxopyrrolidin-3- 
* (S)-yl]-(3-hydroxy-benzyl)amide is converted to the title compound as 
described in EXAMPLE 24, Part C.tUThe crude product is purified by RP-HPLC 
eluting with a gradient of, 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% eH 3 CN/H 2 0 
20, hi (0.1 \ f/o JFA); and the appropriate product fractions are lyophiljzed to provide the 

title compound as a white solid, a - ; ,r. r r n 

0« 1 H NMR (DMSO?d 6 r 300 Mhfz) 6(9.30i(bs; 2H)> 9.00: (bs, 2H), 8.45 (s, 1H), 8.00 

* I ! ,(d, 1H)^95 (d, 1 H)*7\85 (dd, 1 H), :7.65 (d; 1 H), 7.50 (m; 4H), 7.35 (dd, 1 H), 

7.02 (m, 1H), 6.80 (bs, 1H), 6;65; (m, 2H), 4;75 (m; TH)? 4;37 (AB, 2H), 4.30 (AB, 
25 2H), 3.90 (s, 3H), 3.15 (m, 1H), 2.95 (m, 1H),2.10(m f 1H), 1.70 (m f 1 H). "FAB 
-i ! y.-i uM§i IMid^lS^ bt excess TFA 

30 ^7rMethoxy-2-napthale^^ 
v r 3fS^pyrfondin^3-yl}-(2-h^ 

A. 2-[( 1 .1 -DimethylethylVd^ u bcsilhfcnv! 

■ ; i The title cbmpouhd^prepar^ as in EXAMPLE "76; Part /? substituting 2- 
35 hydrdxytbluenerfor 3-Hyd'roxyt6luenei The crude product is purified by column 

• wC ' chromatography eluting^ with 10% EtOAc/hexanes to afford^the title compound 
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; ^:o.j« v!H NMRJCppla, 30Q..MH2);5r7}J4 (d, «1H); :7 s 08'(m/:tH); 6.85 (ritflH), 6.75 (d, 

1 H), 2.20 (s, 3H), 1 .00 (s, 9H), 0.20 (si?i6H)toi^^M^r!i.'.aa» 
q ., a hhS .03 =U°WAX3 nt bedhoeeb as beisqeiq ;:i bnuoqmcn eii:;.t>riT 
t .p. n;c.i- .-. B.- q-Bromo-m-2-fM jj -dimathvlethvndimet hvlsilvn^ 

2-r/5n^ntTHe1ltle : cohij560na'ls%iSi4te'«i'a'S In EXAMPLE d8, Parf B substituting 2-[(1,1- 
1 be* ru- dimethylethyl)d^ r • v ; 

:,: ans dimethylethyl)dimeth^ by 
column chromatography eluting with 5% EtOAc/hexanes to afford the title 
,-p'i ■? c . \ compound as ah oil; .(Ht ,a) i :-.P 8 (rBM OOfc . c iOCiO) HMil H' 
u 1Qi . e !H NMR,(QD(5l„\300;MHz) 67.30 (dd,l IHfr 7.19 (m(hH); 6.90 (nv1H), 6f80 (d, 
r jit)tM)g4:50l(s?2H),E1.05?(s?;9H) i r0.30"(sf6Hy> .(H5 ,SA) .(Ht jr.) 

(Mr ,t>; 00. £ 

C. 7-Methoxv-2-napthalenesulfonic aci d ri-f3-cvanobenzvn-2-oxonvtTolidin-3- 

1 5 Tqja;splution of: 7-iin.ethb^aphthalener2-sulfohie i acid f 1 -(3 ? cy%ndBenzy1)-2- 
nil c oxopyrrolidinr3-(S)Tyl]amide ^"(0:20 g; ; 0r46' mmbOifprepared: as^described in 
;.- r EXAMPLE:43if part 'A??ln 20imL:of acetone is: addedMa-bromdTm i 2-t(i , 1 - 
■1 ri - Q R dimethylethyl)dimethylsilyl]oxtfolueWe^^ (0.13 g, 

Q.92 i mmol).>' TheTcrude" product is purified by column r chromiatbgraphy eluting 
, ,20 -m with)a>gradient of=40% EtOAc/hexanes to:80% EtOAc/hexanes afford the^tTtle 

compound (0.20 g, 0.37 mmol) as a white solid; £ s« bnuoc-noo ©Mi) 
•-fa .(Mr ?H NMR (GDCI 3 ', 300 MHz) &7v80Xm l ^3K). >{ 7.4^m. t 4i4)^<7'J2b : (rh^ l iH^ 7.10 (m, 

' ; - 1H). 6.95 (mr1H)V 6.70 (m»1H), 6.50 (d^H)^S0WlH)P*40 (m, 4H), 3.90 (s, 
A. us <•• ,'3H), 3.1,0 (m; 2H), 2.30 (m; *H)i 2:00:(m? TH): .sdVCte.B .{Mr ,m) £0.\ 
,t/-25.n-;i ot.!- ,(Hr ,-t,) or. 5? /nr ,m; ae.s ,(h; ,m; er.e .(He ,e) c-e r .{Hs 

> i b 3f D ; ; 7-MethoxVr2-naothalenesu Ifonic acid { 1 -ra-raminni minomet ft v nhkn7yl].p. 
o --! oxo-3f SVbvrrolidin-3-vl)-f2-hvdrbxvbenzvnamide tnfluoroacetatk igo 

7-Methoxy-2-napthalenesulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3- 
(S)-yl]-(2-[(1 t 1-dimethylethyl)dimethylsilyl]oxybenzyl)amidetis' cbriverted to the 
( .:c30 ; . ; tiileicqrrjRpund as- describled: inLEXAMPLE.24r Part CsTheicrude product is 

purified bxRPrHPLC eJutlngpwith.a gradient of .10%-CH 3 CN/H 2 O (011% TFA) to 
60% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title.compound as a.whlte solid.l 1 . ■ \\~%. .A 
- v ^H NMR c (PMSO-d 6 v 300 MHz) 8 9.30 (bs, ; 2H) j .8.95,(bS, 2H), 8.45 (s. 1H), 8.05 
r r 35 (d, .1 H),c7.95 (d. ,1 H),:7.B5 (ddf 1 H). 7.68, (dd; ,1 H); 7;55 (m, 4H). 7,38 (m, 2H), 
J C ri o 7 Q5 (mi?2H),;6.75 (m , 2H); '4.80 (m, 1 H), 4. 35;(bs, 2H)f :4.30 (AB, 2H), 3.90 (s, 
3H), 3.15 (m, 1H), 3.00 (m, 1H), 2.20 (m, 1H), 1.95 (m, 1H). FAB MS, 
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\ - [M+H]*=559. Elemental analysis calculated with 0.5 mmol of excess TFA cal. 
C=53.66%, H=4.43%, N=7.53%, found €=53.94%, H=4.43%, N=7.59%. 

EXAMPLE 100 :c :r 

5, 7-MethbxY-2-napthalenesulfonic acid ( i-f3-faminoiminomet^ 
3fS)-Pvrr6lidin-3>vl)(pvrazol-3^vlmethvnamid8 trifluoroacetate/ 

{ A/N^-Butyloxyca^ bromide. ' L ' J ; 

3-Methylpyrazole (2,04 g, 2:49 mmol) is dissolved in 25 mL acetoriitrile under 

10 nitrogen, cooled in' a ice bath, and treated with BOC anhydride (6.5 g, 2.98 
immol)" followed by DMAP'(0.303 g, 2.48 mmol). J the reaction 5 is warmed to 
room 1 temperature over abouT two hours and diluted witH r eth^ The 
organic solution Is washed with 1 N HCI, Vatdratied WaHCO^ and! saturated 
NaCI solution dried over IMa 2 S0 4 , filtered, and concentrated to obtain N-t- 

15 butyloxycarbonyl-3-methylpyrazole (2.5 g, 13.7 mmolj/EI' Mls^[M]*= 182. A 
- portion of this matierial (1 g, 5-8 mmb'l)- is dissolved in bGla (20 mL), treated with 
N-bromosuccinimide (1.47 g, 8.26 mmol) and benzoyl peroxide (0:2 g, 0.83 
mmol) and heated to reflux. After 4 hours, the solution is diluted with EtOAc 
washed with saturated NaHC0 3 , dried overfaa^Si^an The 

20 residue is chromatography with 1 0 % EtOAc/hexane to yield the^ title 
compound (6:74 g, 2.85 mnfiolj;' El MS, [M]^=259^26i; ^ : r ^ 

B 7-Methoxv-2-naothalenesulfonic acid f 1 -f3-cvanotieni#^ 
pvrro[idin-3-vlHN4-butv]oxvca^^ 

25' 1 ^-sd^ a r citi' [i£(3»<^ 

• :c 'bxof^ 0.69'mm^ mL) is 

treated 'with l^t L 6utyTdxycarbon^ 1 .07 

* ' mmbly a^^cJescribed 1 in ExXmpIiE 90, P^rt A. 1 Cft romiato^ 

; ! (50% ; EtOAc/HexanS to'60% 1 Et6X^e>xane) yle Idci^thtiliUeccmp^find as a 
30 Wfiite scilid mrfr O^Ynmbl). ^ !DB " r 0 *™ be " 8f --' Ute ;:AC, " :I 

NMR (GDCIf, 366 MHz) ^8.50 (s, 1H)V7^C^ab2^(mr 3H), 7:7^(d, 1H), 7.46- 
1 ' s Hr ile6 J (m; 4H)l 7:3bXdd;iH)y7.27HiHHj^ &50 { (d; 1 H j, 4 62 1 (t^l H), 4.47 (AB, 
2H), 4.45 (&B?; 2H)\ '3.94 {! (s? 1 3H]f;3?24 (rri, 1 H)^3: T4'* (m)°1 \if; £^0} 2H), 1.63 
(si?9H). FAB MS [M+H]*=616] M '~' ' 1 * 

- Cl^ 7-M et fiQ xy-2- ri apthalene p sulfonlc acid {1-r3^(amipoiminpm8t hy l) b 9n s y lI -2- 
oxo-3fS^pyrroiidin-3-yl)fpyra2ol-3-vlmethvnamide trifluoroacetatB. 
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: 7 T^.^ho^-napthalenesulfgnic^acid {1.-[3.-cyanobenzyll-2-oxo-3(S)-pyrrolidin- 
;r . ^y*K^?9l-%y!mem^)aj5ici§.(9,57 g. 0.6 mmpl) is.converted to the title 
compound as described in EXAMPLE 32, Part C. The crude product is 
converted to the hydrochloride salt with methanolic HCl.then 'purified by RP- 

appropriate .product; tract ipns;are jyophili2(ed,to PiGV|d^jheJXt!e,coinpound as a 
white solid (6.045 g, 0.08 mmol). 

1 H NMR (DMS^^^S^bs, 2H), 9 : 07 ; (bs, ; 2H),8.46/(s >r 1H), 8.03 

,o«u. ,l;<^k 7 j98 (d. ,1Hj, 7.72;(d..1H). : 7.58Jd 1 ^H), 7.55-7.64 (m. 5H), 7.36 (dd, 1H), 

JP.fi .J^dfe^^ 4H). ; 3,90 (S.-3H)- 3,14 (m,.1H), 3.03, (m. 

Dt oen1&l%i 12 o(^ 
: .<n .'^lEH'f^wi^ 

»=Tdv^&??^J^/?8St , S l !d!?-.^ i i ' rijiw baiaev 3! no Julcv ciner-.o 
niptdo ol betF^nson-- bne ,beieiii v : . l O?.. l j-X-- -.eve bo' ib .lOi'Lfoa IDt" 

,1 s r.c E ^ M jP^4 1 (°Ailonnrn T.c.r' ,0 8.S) s'oKewqlylwrr-y-fvnodvyyxotyxd & 
... ... Qu'QOf'ne-6-sulfpnig acid-(1-r3 : (aminoiminornethvnben7 V i].9. O X osvrrolidin.a. 

• r:n n ^ftylflmjdfljri^^ f; r , . , , £ birr»ni:cuec.friovJ-: * 

.V '.. '-3 rliiw br-fullb ?i iv/n^c's or?* ...nt'ori & if-?'* .xl-'v-i rii h'-.Jes.M ens (iomm 

-••57 i A . ^ ,QujnQnne-6 : sulf pnyl chloriclP J ., b . t o~ H ^ f ate - >ut6 » -;jj W boric v 
20 JI?M?j e o^? m PP und <' s PI?Par?d.from r 6.brornoquj as^describeajln g:, 
EXAMPLE 53, ParjiBg-The solid product r is pollectedn washed with copious 
amounts of hexane and ether and used without further purification. 

:. .- Ij 2 - 6 ^^) If J^^^'H ll»L#$vS&S^ added 
iv i w jM^^'n^^?. 84 ;.^ 3 :?. 8 ; , mmo Jt f 9 l| PWed)by qujnoline^TSulfonyi chloride 

30 EtOAc and washed with 0.1 N aqueous HCI,, water and^saturated fslaCI (U . 

t i.f ,solut[p,a r The organicjayer b dri^q^N^SQ* v f(jtf rejdi-.a}id. concentrated. 
<v>\ T he prudej residue, is puriffed by column chromatography (4% MeOH/CH 2 CI 2 ) to 
- . .afford theJitle ; co'mpound (6.146 g. .0,36 mmpi) fr and as a solid.,,! ' .1 
' •'" " 1 H NMR'(CbCI 3 , 300 MHz) 5 9.04 (6^)^.53 ^^B^{C^/b^4 (m, 

35 2H). 7.48-7.55 (m. 5H), 6.46 (brs, 1 H), 5.29 (s, 1 H), 4.45 (Ab! 2H) f , 3.98 (t, 1 H), 
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A minor component is also isolated: 2-n-Butylquinoline-6-sulfonic acid {1-[3- 
cyanobenzyl]-2-oxopyrrolidin-3-(S)-yl}amide (0.056 >. 0.12 mmol); FAB MS, 
[M=Hr=463. ' \- 

5 C. Quinoline-6-sulfonic acid (1 W3-raminoiminomW thvnbenzvlj-2.ox6Dvr'rolidin- 
3-fS)-vl)amide trifluoroacetate. * " v 

Quinoline-6-sulfonic acid {1-[3-cyanoben2yl]-2-oxopyrrolidih-3-(S)-yl}amide 
• (0.146 g; 0.36 mmol) is converted to the title compound as described in 
• EXAMPLE 24, Part C. The crude product is purified by RP-HPLC eluting with a 

10 gradient of H z O (0.1% TFA) to 100%' CH 3 CN/H 2 0 (0.1% TFA) over 35 minutes 
and the. appropriate product fractions are lyophilized to provide r the title 
compound as a white solid (0.050 g, 0.077 mmol) as well as unreacted starting 
material (0/10 g. 0.25 mmbl); ; m; 1 LKf: 1 qW: 1 

1 H;NMR (DMSO-d 6 , 300 MHz) 6 9.30 (bs; 2H)', 9.05-9. i b'(m, 3H)",' 8.'6i (d, 1 H), 

1 5 8.58 (s, 1 H), 8.40 (d. 1 H), 8.1 6 (AB; 2H), 7,65-7:72 (m,2H), 7.50-7:66 (m?3H), 
4.42 (AB, 2H), 4.20 (q, 1H), 3.09 (m, 2H), 2.03 (m, 1H), 1.60 (m, 1H). Ion Spray 
MS, [M+H]*=424. Elemental analysis' calculated with 2 mole of H 2 0: 
C=43.67%, H=3.96%, N=10.19%; found C=43.87%, H=3.63%, N= 10.08%. 

20 EXAMPLE 102 ■ r <■ ; .-l . 

c." 4-Rvridih^4-vlberizene sulfonic acid (1-f3-raminoiminomethvnbehzyl]-P- 
. ' ox6pvrr6lldin^YS>-vl)an!ide blsfriflurirhan^tP - V ; 0 ' ™ 

ij '.:..-..>< ■ fiioo Si.' i f-'!.* ■• -o hst^'i'tlc vi C'*:« ! '-S'm ir.'.-tj-...-":. s^ri'ioiiKa 
A. 4-fPvridin-4-vn-bro mobenzene 0- V;ri ! . .0 .p . ; : r^. .. • . 
25 •'• 4-Brbmopyridi^ with saturated NaHc6 3 solution 

! K ahdi extracted I ihto^ methylene chloride! f He 'organic solution is 'concentrated at 
' '•'"roomne'mperature and used' immediately without "further purification. A portion 
' ^of'thelsdlid'obtaihed (3 gri9 'mmol) 53, 
Part A with n-butyl lithium (14.25 mL of a 1.6 M solution in THF, ^.B'mmol) and 
30 iodobromobenzene (5.39 g, 19 mmol). The crude product is purified by oF ' 
chromatography (30% EtOAc/hexanes to 60% EtOAt^exariesj 'to obtain the 
: ^ : title compound? (2.59gi ' 1 i :06 mmbl); '>^-S-^4r^i8.Wl 
El MS r ' [M 1^233/235^ - • ' • jS& W 'K ^ -^J&te&l • ju uJ^^i^S^lL. 

35 ■ •Bl 4^PVridih^lbferizehe Suifonyl chlbriife? -ftta'too ; ^- ] ±S<A±^i r. 
The title compound is prepared from i 4-(p'yridih-4-yi)-Bfdm 
described in EXAMPLE 53, Part B, except that 2 equivalents of t-butyl lithium is 
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• j i„ used to .generate the, starting anions Theicrude solid product is purified by 
vi a , washing wjth copious^amounts of hexane and^ether. - EI. MS, [M]*=253 and is 
used without further purification. . ;, ; ■•-'[; !- .■/■) 

(S)-yilamider 3 m^££-j ■: •- IHu.f Jxoab^S ■_'=- 

. f| The- title t ;Com pound is prepared -from 3rO-(S).-amino:2-oxopyrrolidin-1- 
f V ^,^y^i^^l^h^n^fori(#|(e^g n ^ mmol) as; in EXAMPLE 24, Part 
y .. ; B^us^g J-pyridin^-ylb (0.50 g,^1.98Jmmbl) in place of 

1 0 , ^methoxynaphthaJene^ purified by 

ol/tySP^J^ 9. 0.58 

.m 5 or.^gloP.ii gfi i;*n (loinffi ""0.0 ,p OHO.O} bifo* ejifiv ' e er bnaoqmoo 

1 H NMR (CDCI,, 300 MHz) 5 8.78 (m, 2H),8. T 1,1 (d; 2H), (7,66>(m;>2H)r7.47-7.58 
» tt ) '^5H)f 5-48 ^^,4.50 (AB>2H), 3.88 (tMH)<« 3.29 (dd; 2H)«2,58!(m, 1H), 
15 ^ ijij^rf^Fty^iN^rti^ ar.b u) i*.8 .«Hr , 8 ) *<3.i? : : : 
:•• ■.c' .;nr ,m) c~.» .rn* .m» eo.s ,nv eo.e ,(Hr .p) ov> ,(hj? .8A> r^.; 

D. :f 4^Pvridin : 4 : vlbenzene. sulfonic acid f1-r3.faminoiminnmftt hvnhen7yll.p. 
. , .- oxoovrrolidin-3fS^vnamidQ.bistrifluoroacetate. tfao'^M 3'---0 

4-Pyridin-4-ylbenzene sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
20 yl]amide (0.14 g, 0.32 mmol) is converted to the title compound as described in 
„ EXAMPLE, 24,, Part C. , The crude product js purified by J RP : HPLC,eluting with a 
gradient of 5% CH 3 C%^|^ and the 

appropriate product fractions are lyophilized to provide the title compound as a 
white solid (0.132 g. 0.19 mmol). ' 'v-lroii'^}- h 

25, o jH.NMR,<DMSq T d ? . 30$ MHje) 0 8&,28 KMr^S^^-.^ftMM^H). 8-33 
A v 7^fe5.% J,62jm. 1H>7-51 tm. : 3H) i3 4,4Q (m; 2H). 4.15 (m, 1H), 
^"3.10(mi t 2Hj,2 

*' n analysis cal. 0^47.86%, . H=3,72%, ; N=10.34%, found t ,C=47.94%, f H=3.84%, 

. . c rr . rf N= 1 0.4P^> ( . p - ;r : kl!r , i :» , c j 0 ;--9.M) .Tiilr«i >;i id-n i w A hen 
30 yd bciihu:-, <?• ,j;;bota sn .no e.i"> .:' .-nir- c; ?C C:5 e- - ■ **ctorr--5'»w.: • .:C. 

7-Methoxy-2-napthatenesulfonic acid f1-f3-taminoim inomethynben2yl]-2-oxo- 
3rsVpyrroHdin-3-yl)fthiophene-2-ylmethynamid e trifluoroacatate. ' a . • 

35 A. 7-Methoxv-2-naDthalenesujfonlc acid M M3-cyanobenzy ^ 

(S>-ylKthjoDhene-2-vlmethvj ^ - • !. ..•..-■:..; -!;!; -H 

••* «;k.T-ie e KHHrse- :-'i l 1 . "Ll" 1 ' ''-t 
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The title compound is prepared as described i< .AMPLE 90, Part A using 7- 
methoxynaphthalene-2-sulfonic acid [1-(3-cyanobenzyl)-2-oxopyrrolidin-3-(S)- 
yl]amide (0.100 g, 0.23 mmol), prepared as described in EXAMPLE 43, part A, 
and thiophene : 2-ylmethyl bromide (0.10 g, 0.56 mmol).- The crude product is 
5 triturated with hexane/ether and used without further purification. 

1 H NMR (CDCI 3 , 300 MHz) 8 8.49 (s, 1H), 7.93 (bs 2H), 7.70 (d, 1H), 7.50 (m. 
3H), 7.28 (m, 3H), 7.10 (d, 1H), 6.90 (m, 2H), 4.65 (m, 3H), 4.45 (AB, 2H), 3.93 
(s, 3H), 3.09 (m. 2H), 2.28 (m, 1 H), 2.04 (m, 1 H).- FAB MS, [M+H] + =532. 

10 B, 7-Methoxv-2-napthalenesulfoni c acid {1-[3-faminoiminomethvnben2yl).2- 

3 oxo-3(S)-Pvrrolidin-3-vlWthi6Dhene -2-vlmethylVamide triflubroacetate. 

7-Methoxy-2-napthalenesulfonic acid [1-(3-cyanobehzyl)^2-oxbpyrrolidin-3- 
(S)-yl-(thiophene-2-ylmethyl)amide (0,12 g^ 0.23 mmol) is'cdh'vierted to the title 
compound as described in EXAMPLE 24, Part C. The : crude"p>dduct is purified 

1 5 by RP-HPLC eluting with a gradient of 1 0% CH 3 CN/H 2 0 (0?1 % t FA) to i 00% 

CH 3 CN/H 2 Q (0.1% TFA) arid the appropriate p^du\itiTa^on¥ar^\yoph\lize6 to 
;/ ■. provide the title compound as a white solid (0.045 g, 0.064 mmol). 1 

'H NMR (CD 3 OD, 300 MHz) 8 8.49 (s, 1H), 7.95 (d, 1H), 7.87 (m, 2H), 7.62 (m, 
4H), 7.43 (d, 1H), 7.31 (m, 2H), 6.96 (m, 1H), 6.85 (m, 1H), 4.66 (m, 4H), 3.92 (s, 

20 , : 3H), 3.23 (m,:2H), 2.23 (m, ,1 H), :2.05 (m,< 1 H); FAB MS, [M+H] + =549. Elemental 
analysis calculated with Z mmol of. H 2 0 cal. C=51.57%, H=4^76%, N=8.02%, 
. r found C=51. 70%, H=4.41%, N=7I79%J : A ■ iblvM-J. 

--.v. ,_. ,_.../ ..fpv :.>• o' v-.- vj.j . 1 \ ! '. "." 'j .-A', ■■.;::,"ns;. . 

EXAMPLE.104 a.c • ;r^r. r\ •/. ^y. : v K i..r ■ r -:,c:.-. ■././-Bl-M - 

25, . '4-Pvridin^3-vlbe nzene- sulfonic acid {Y^fah»lribjmfn6%ethyQ , ^hWlV2-t - ~ 

W=J oxopvrrblidih-3f SKvDamide : bistrif l uoroacet'ate. '> '' * • r -' : vc teifi.ui" 
' i>c-i?cj,v ::.Jbr:".o '.i!Bi'i:".'C. : ;ui i-.i) '•-■ns {A r !'T .'.'"'! .0* CM' 1 ■''<?, HO i.""'03 
Y A. > 4-( Pvridin-3-vl>bromoberizerie:' n'l'Vi' 
3-Bromopyridine (6 g, 38 mmol) is treated as described in EXAMPLE 53, Part A 

30 >with n-butyhHthium-(28.5'mL of a"l.6 M solution in THF?45- 6 Wimol) and ;? 
iodobromobenzene (8.96 g, 31 .7 mmol). 1 > The crude product is purified by 
chromatography (30% EtOAcyhexanes) to obtain the"' title compound (3.5 g, 
14.9 mmol). 

El MS, [Mr=233/235. 5 - 

'33.: i~: J3 •'! i: .< ■< .' "ifc/J • 1iiQ.J\ll! wr£ j • ... Li i* ' - ju.'J'i.'ii.'i uvxti'V- fr:.i«v x-.«>.'-.i • "iJ-t". 

B. 4-Pyridin-3-vlbenze ne sulfonylchloride. ^- ^l- ir- 
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: • cu .»••• t^i© tjtle-cpmpound is.prepared from 4-(pyridin-3-yl)-br6mobehzene (1.75 g, 
e-nib ; c :7/5 ( mrnpl) as described in EXAMPLE 53i;Part : B excepWhlf2 equivalents oft- 
• - . .butyUhhium, is used to generate.the starting r ahibm We crude' r sbiid product is 
• ov Pun'jed by washingiwith copious^amounts pf hexane followed' by 100 mL of hot 
5 anhydrous CH 2 CI 2 and is used without further purification- (1(98-$' 7.8 rnmol). 
or- \ , El i M i 3,.[M]*=253.^d;. Cfc." ,;Hr ,«--) *> ? (..H*.' OCC JOGO) fllwM H r " 
1 H? f iA) c h > ..v.) Ob ;?H'9 ,rn) 06.3 ,{W .h) 0 r A .(H£ ,m) Pi. A' .(K-: 

:•■ ^. P- 4 -Pvr'din-3-yibenzenQ sulfonic acid f i-r^-cvarinh^y i ^ g ^'xohvrmiiHin.g. 
(S)-yllamidft, 

S3 ^SSS^^fSSSM^ bydrochlor!de-(Q:3 g.tjl .2 .fhrribl)* tftt EXAMPLE 24, Part 
e-rib^o ^ using^ - p|ac ' e of e . 

: - •: ■ , m ^?^P a P^tbalene-2-sulfonyl chloride:^ The crude-product s is -purified by 

;. c br? r nai09raphyK2,5% J MeO^ 5%:MeOH/CH 2 CI 2 ) to obtain a white 

..-..15. solid lO.OfyQiP. ,1,8 mmpl).;'or te> }r?.h.vs s .-;jiw r &>'-: 'AI^H-^H r" 
■ •.y ; ,M^fyCP«PP*3^^H2>,$«:» (bs, 2H). 8:57 (bs, 2H)1.8!16 (d.viH), 7.94 
(AB J ^.^46 J -7.65.:(m?5H),- 4.44 (AB, 2H)-4:23 (t f :1H);'3:20 frffJ'2HR 2.33 (m, 
! ,:ilH),r1;87?(m,'1H).L i - "t r ,(Hr,a; (?* ? o (sl-:V -.lOF .CO £ UC! Rv-r H r 
.H«'> mJOBi (Hr .in) iifc.S .(K*\-A; 3 ,[\i2 ,in; *2A '.' J: bi Cv v 

M^-i Pr ;-4-Pyridin-3-vlbenzene-fiulfQnic acid f 1 -r3-faminnim.n o mlftHV n^h yy n- ? . 

r ^-OXOPVrrolidin-3rSWI1amide hte trifluoroarPtato; v f =1' • " r-lf?o ccjr - , 

4-Pyridin-3-ylbenzene sulfonic ;.acid-[1-(3-cyan0benzyl)-2-oxopyrrolidin.3-(S)- 
yljamide (0.08 g, 0.18 mmol) is converted to 4-pyridin-3-ylbenzene-4-sulfonic 
acid {1 -[3-(aminoim inomethyl)benzyl]-2-oxopyrrolidin-3(S)^yl}! famide 

25 ^-ll!!M(fe°W? ce >^!?? . d ??9r!b§£! in EXAMPLE 24 ii Part C^-Tbe' crude' product is 
purified by RP-HPLC eluting,wiHg j:9radieoL^10%-PH a CI!!l/H a Qr(0!l% TFA) to 
60% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title compound; as ; a whjte SQKdi(0J)36;g, 0.024 

'» i i^SBoGi ••• ?.•'.!..'!. •=». ; ji/ sv. 5i! ?.i (k.^n; -ib 6 0 •• e^ryoofncyia • <; 

Am. 4 ; H), 7,62Xm, r 2H), ; 7 i 51 (m. : 3H), 4 ; 4Q (m,.2H), 4.-15;(m.o1H); 3M0 (m, 2H), 

EXAMPLE 105 W,l*6S«r'|M c* ^ 

35 N-Methvlpvrid-4-vlphenvl-4-sulfonic acid f 1 -fa.fflminni^ inQmftthyhhPn^yf pp. 
oxQPvrrolidin-3rS)-vl)amidQ trifluorQanatatfl. -,r.;; U; ^;v : fcflij}a.\'H:£ ?' 
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Pyrid-4-ylbenzene sulfonic acid {1-[3-cyanoben2yl]-2-dxopyrrolidin-3(S)-yl} 
amide (0.25 g, 0.58 mmol), prepared as described in EXAMPLE 80, Part C is 
converted to the title compound as described in EXAMPLE 32; Part C. The 
crude product is purified by RP-HPLC eluting with a gradient of 10% 
5 CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate 
. : product fractions are lyophilized to provide the title compound as a yellow solid 
(0.055, 0.08 mmol). A. u : ' ■ , ■: I 

, 1 H NMR (CD 3 OD, 300 MHz) 8 8.42,8.98 (AB, 4H), 8.16 (s; 4H) 7.56-7.73 (m, 
3H), 7.59 (s, 1H), 4.50 (AB, 2H), 4.43 (5S?3H), 4.27 (t, 1H), 3.26 (m, 2H), 2.33 (m, 
10 - 1H), 1.80 (m, 1 H); FAB MS/ [M+H] + =464S ■ : ! " 

•• ,• . EXAMPLE 106 / " ■ ■ • •• - - ? ' '•' ''*•'• « 

2-MethoxvQuinoline-7-sulfonic acid-f1'^ryfaminbirniriombtHvt)benzyn-2. 
oxbpyrrQlidin-3-fS)^yl}arfiide trifluoroacetate:' Jvt U - 

15 , f .» ( |-' ; 1 r* c; .': ' =i; "•■ .'" in) b'd." r r'. \ ,• '<■ ! i ^ ■ 

7rBrdmo-2-methoxyquindline (1.75 g', ; 7.5' mmol) is treated as described in 
EXAMPLE 53, Part Br The crude solid product is collected, washed with 
hexane and used without further purification (0.66 g, 2.6 mmol); 
20 El MS, [M]*=257. 

B. 2-Methox ya uinoline-7-sulfonic acid {1-f3-cvan6berizyl1-2-oxoDvrrolidin-3- 

■ : fS^-y^amide? i'na^vd^;.;_ ; :y ^^^^ ' ^nv&^^nw&'&J.^&i 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
25 ylmethyl)benzonitrile hydroehlbridb"(0.565,-1 V2^mbl) as'™ 'EXAMPLE 24; Part 
B 'uSihg;2-methbxyquihblihe-7^ place of 

v. e-meth'oxynaphthalene^^ 
- •■ acid'{1--[3-cyanbbenzyl]-2-oxbpyr^^^^ as a solid 

(0.27 g? f 0.62 mmbi) f upbh-Chromatobraphy" (CHjCI^ tb-3%' Me6#CH~ 2 CI 2 ). 
30 1 H NMR (CDCI 3 . 300 MHz) 8 8.43 (m, 2H), 8.03 (d, 2H)^80-7.^lS(rn, 2H); 7.58 
(d, 1H). 7.43 (m. 3H). 7.06 (d. 1H), 5.43 (s. 1H), ^■tii J 2H)Vi.dS'<i?3H), 3.80 
(t, 1H), 3.20 (dd, 2H), 2.62 (m, 1H), 2.10 (m, 1H). El MS, [MJ*=436. 

Cf- -Methl5xvQuinblihe-7-su 
35- ^ ylj-methylamide^ ' •« « nl bscMoa&b "S Ocrr.m e.- 85 

^-M^ol^ui^diihe-^H^c'ackJ {1-[3-c^ah<5beri^ 
yljamide (0.15 g, 0.35 mmol) is converted to the title compound (6.157 g, 0.35 
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r c -mP»Q'>. af,described.in EXAMPLE 90; Part A except that acetone is replaced 
r ; , ,v^hr anhydrous DMF (4 mL) and analytic. amount ottert-butyl ammonium 
HT todWe-js added. x3 ni bedi.u. sb < .y cr.ucf.rnc;.- ,«.;i. 4 -n( c* *5?/i&vnc;c,. 

ELMS.>[M]r=450. rijiv, cn'K'fs O.RH-TO vc bc.'uv > - lovfna ebuio 
uh<S.)>eqa Sflj b-.-.fe 'AIT o°i .0) OsH\HD.HO «\ c G.j o; {An f -f r.C) 0- l {V10 L ; j ;.' ' „ 
w,.'i P . 2-MethQXVquinoline-7.sulfonic acid (1.ra-/amin o iminQmfithynbenzyl]-2- 
Qxopyrrolidin-3-(SWI}amide trifluornanfttatg ; K ; - • r. 6 0 0 f. « , . . 
C /, 2;Methoxy.quino!ir^e-7-sulfonichacid {1-[3<ya'n6Berizylh2^bxdpyrr6lidin-3-(S)- 
•£. : . .• ' -i y'Jr rnethylam ide f is converted to. the title compound as described in EXAMPLE 
1 0 24, Part C. The crude product is purified by RPrHRLC eluting with a gradient of 
10% CH 3 CN/H 2 0 (0.1% TFA) to 100% CH 3 CN/H 2 0 (0.1% TFA) and the 
appropriate product fractions are lyophilized to provide the, title compound as a 

1H NMR (CD 3 Ob, 300 ^6,8.35 (^1^.^'<[d4H),r7l98.(d,-aH); 7.84 (dd, 
15 1H), 7.69 (m, 1H), 7.50-7.68 (m, 3H), 7.10 (s.1H^ 5.0 (t, 1H), 4.53 (AB, 2H), 4.08 
(s, 3H), 3.30 (m, 2H), 2.80^gJH)r^ M S , 

.»i fesoIW*Hr*i^e.Elemep^|,ana!ysi3 calculated : with 1.5 immol:of:TFA:and 0.5 mmol 
r<i^»vOf>H 2 p:,p^8.2%, H=4 t 28J% 

N = 1 P;67 r %. - * . n ,.j 03.0) r'v< -;itnrn i»rii~ .' bc-<:-c ona 

EXAMPLE 107 

-n ail: ^(?d^i^y!^^' 2 "^ b .^^^ suHonl ^ arlf 1 (1 =I3=. >.^aH-->~.v : 

(aminPiminomethvhbenzvn-2-OXOPvrrolidin-3{S^yl)amirl ft bistriflunrnarflta^ , 

-r-n!bi!onvqox j-g-or.ime-'S^i'-P moil DeibciMO i> ufn' crnoo r'l'.j ^t>T 
25 .-. " ^/g-. Me ^P^.^!f B i\- 2 :^far^ tenyftn ffryd albino:.! ,sri(.lv V? mlv c'l 
-obi r 2 -?^?- 6 -^!^^^//!^?:^^ St 1 7j mmolJijs. treated as .described in 
, v!i . E ^ M £Ms|t3^ in THF, 

-. - il 7 d!!!<PSQ .fP^^^dbrpmobenzene (4.8 g.J 7 : .mmpl). jThe^crude product is 
( . jm^py, P h I°. m atography ( (5% Et0^c/h i exan i es) l to obtain the , title compound 
.39iS .fc&'JrP-UlWfyri^ .b) CO 6 ..HS ,:>'♦• >.S <xHfvi i-0~ , r iCVJ3) H.V.H H' OF 
• •Mca^,;[M]^63^65, /i ;; , cj ,;, b , 3C ., ^ C in) Fl» .{Ht b). 

H?N.-/fMj ,oM : .(! • ,n) Oi <. .-.Mr /.,) ->3.> ,/>{';-. ,bo- OS.c ,l l f ,i; 
B. 4-(6-Methoxvpvridin-2-vnbenzene sulfn nvl chloride. 

r !- »Thf r$ le . ,PPmppund,is, prepared from 4:(pyridinr4 r yl)-bromobenzene;(1 .92 g, 
35 7.5 mmol) as described In EXAMPLE 53, Part B. The^crude product is purified 
i 2 PV Phjprnatpgraphy, to give 4-(6 methoxypyridin-2-yljbe^ chloride. 

, \-,EI MS, [M]?=283. S !ti, e . t vr-c-.' r 5 f'-m-j 3 : P s ^.O) nSVpfiv 
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C. 4^6-MethQxypyridin-2-yl)benzene'4-sulfQnlc acid [1-(3-cyanQbenzyl)-2- 

Qxppyrr<plidin-3"(g)-yl]9nriydgr::/ '.Sf' ^v.- \/V . . : ; r 

The title compound is prepared from 3-(3-(S)-amino-2-oxopyrroIidin-1- 
5 ylmethyl)benzonitrile hydrochloride (0.59 g, 2.3 mmol) as in EXAMPLE 24, Part 
B using 4-(6-methoxypyridin-2-yl)benzene sulfonyl. chloride (0.63 g, 2.2 mmol) 
in place of 6-methoxynaphthalene-2-sulfonyl chloride. The crude product (1.1 
g r 2.4 mmol) is used without further purification. ■■- — ; ' 

1 H NMR (CDCI 3 , 300 MHz) 5 8.20 (d, 2H), 7;98 (d, 2H), 7.66 (t, 1H). 7.57 (m, 
10 ;_ -.7.35-7.45 (m, 4H), 6.88 (d,-1H); 7.07 (dd. lH), 5.36 (bs, 1H), 4.45 (s, 2H), 
3.78 (t, 1H), 3.21 (m, 2H), 2.61 (m, 1H), 2.10 (ai, 1H).' '^ l ^- r v r 
• ; -r.iCji: y y >o-L-or ,-»-. 'V- O -L -ov C)-£';:3i^ ■ ..■-J- .". • • 

; D. 4-(6-Methofopyridin-2-ynbenz^n^ acid { 1 -[3- v v 1 : v 

faminoiminomethvnbenzyl1-2-oxbpyfrolidih-3fSVylVa b istrifltibroacetate. 
1 5 4-(6-Methoxypyridin-2-yl)benzehe-4-sulfbnic acid [1 -(3-cyaribbenzyl)-2- ? 
■1 oxopyrrolidin-3-(S)-yl]a'mide^^ 
u compound as described in EXAMPLE 24; Part C. The crudeprodOct is purified 

by RP-HPLC eluting with a gradient of 10% CH3CN/H2O (0.1% TFA) to 100% 
CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are lyophilized to 
20 provide the title compound as a white solid/(0.1 68 g, 0.24 "mmol). 
* :e ^|y^R ^D 3 OD^300 MHz) 6 8 ? 25 (m, 2W), 7.05:(m, 3H)< 7.'97j(rri| 2H), 7.72 (m, 
-> 2H) r 7.54 (m, 4H); ,6.78 (d f 1H); 4.51&(AB f 2H), 4.20 (t, 1H)i 4:00 (s, 3H) ( 3.22 (m, 
! 2H);.2.29 (m, 1H), 1.78 (m, 1H). f^MS?[M+Hr=480: " Gl vc ^ ; r 
, , , -onDcio *d</k. 6;.:' 0 0 SJ^ttAXa n; b>>o.:o as bnuo^-.oo 
25 \ ' EXAMPLE C108^ >;'\H~' #c : V/ -i£tofiit 0 wv.- ;?rw.iU: JS--: - vj "2 

i ^ r !i ; c4^ChlQro^^^ 

(qminpimtpomethyQtte^^^ 

-i - ,y« .B .iSs .go* fer 4 .(ii-" ,ad) j?..Q 0 (xhM , ? b02fv1G, hMH H* 

30 V rBromophenol (3:74 g-,^22 mrfidl) is stirred with 50%sodium tfydroxide solution 
r c (16 rhL) f for ! abdut ; i r hour then treated ' with hexadecyltributylphosphonium 
bromide v (3.25 g; 6.4 mmol), 2.S-dic^loro-15yHdine ( 3.2 'g f f 21-6^mm6i) and 
toluene (15 mL). The mixture is heated to 100°C for 18 hours, cooled and 
diluted with ethyl acetate and water. The organic layer lis separated^ washed 
35 with dilute NaOH and saturated NaCI^ dried (MgSb 4 )^and' concentrated. "Flash 
^ •chromatography (5% EtOAc/hexahes)^yielded the title" compound (4.4 g, 15 
mmol). 
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El MS, [Ml*= 285. 

B. 4W3-ChloroDvridin-2-vloxv^ban7fl nB sulfonyl-nhlnriflap ilciv.n '^c 
r f43(3-Qhlprppyridinr2-y!bxy)bromobenzene (2; g,» 7.03 mmol) is converted to the 
^ . ( v5;3_j 'title compound as described in EXAMPLE 53, Part B^The ,r cr'ude'prbductra 
!r»:Tv c : gummy sdlid,,is purified by chromatography^GHiCy to yield?4-(3- 9 
* "* i : ••< ..bo 1 ch!.Qrppyridlri-22yloxy)ben2e*ftej sulfony I chloride>(0.76gj2.5 mmol): < 
El MS, [M]*=303. "-O'lsoiViiiq va.lr.u 1 JuoHiiw ba;-:j 2i iVr.it-i p 
,'!••• Vf..\ ;Hr 9? T ,(h£ ,b) C-6.S .(Hi: ,b) GS.8 5 (sHM Ovf. „J0PC} RMH h ! 
( h«i 1 .P • c C; 4-(3-Chloropvridin-2-vloxvtoenzene sulfonirTaniri rwa.cfannft»hryi)'.9. 
oxoDvrrolidin-3-fSWI|amide. (H j- ,m) r8.S ..(HS ,m) ,(Ht ,J> 8^.8 
The title compound is prepared from 3-(3-(S)-amino-2-oxopyrrolidin-1- 
vlmethyl).benj^on^ B using 4-(3- 

^s^mj.^oxyiiaphthalen.^ < 
silt i W f |N MR>(CDCI 3 ,- 300 s MHz).8 8.07 ; (d,s1H),-7;96 (d; 2H),t7:82 (d, 1 H)r 7.58 (m, 
..'.huq ilbOoT^ Cim^H); 7.32-(d; 2H) f l7.'07.-(da>1H)}.5;35-(S;hH); 4:46 (sf 2H), 3.78 (t, 
s!.-0Of ot1.H).i3.21 (dd.::2H) < i2.58.(m;£lH),2:08 (m, 1H)iiw gnLVe G.:-:H-*fl yd 
1 ,-vl ei s ei'Oitofn' 'out to ^Jfi'ioo^qCfQ r<ii bn- <A'-Tf 0/ KO : ,KO 

20 D. 4-f3^GhloroDvridin-2-vloxv^beri?e ne-4-siilfQnift acid"/ 1 ifo ebivciq cs. 
- ) S \- ' , ( raminoiminomethvhbenzvn-2^oxoDV/rrolidin-3/SV.yl} amide trififiordacetate. 
SS.f. , i 4r(3^CNpropyridini2-yloxy)benzene .^sulfonic acidr[1 -(3-cyanobenzyl)-2- 
oxopyrrolidin-3 : (S)-yl]amide£(0.47gi 0.97 mmol), is converted to the title 
compound as described in EXAMPLE 24, Part C. The crude product is purified 
25 by RP-HPLC eluting with a gradient of 15% CH 3 CN/H 2 a(0.1.%:TFA).to 70% 

CH 3 CN/H z O (0.1%TFA) an to 

- »" PJRj$teJ5ff ^J^-gKi^^^r^^^'fM 0 ^ g, 0.64 f mmol)ioo ; m <■■■ 

1 H NMR (DMSO-d 6 , 300 MHz) 5 9.26 (bs, 2H), 9.15 (bs, 2H), 8.16 (d, 1H). 8.05 

(m, 2H), 7.85 (m, 2H), 7MJfor)M& s hfat 3H),i7,3Q (m, 2H)ii7.22,(m, 1H), 
3Qj - -4-41).(AB> 2^ 4.13 (m, ; lH),.3.Q8c.(m, 2b!) i; 2.04 (m,i1H), 1.60 (mr1H).8FAB MS, 
.in :.Mr[M*j^T599^Pem^ with 0:5 mmol of H a O: £=48.20%, 

, „ .:: H!7,3,88%; N=) 1 .24;/o,,,found r , 0=48^23%, H=3.56%, Npl 0.97% inn -.-J 
>■■••'* .isiuOrt 81 io5 O wr o* t#t!s9:'- 5- B"\Jt>''<n 6-iV .(Jm /.•*.} =f 

i :-\*-m EXAMPLE, "J09 ,y,,; -i f .:, s - f . a.-T .ie;sw bnf. ?JsJeos '. •' ■•. bo) 1 .ib 
. 35 ,4-fN-Oxidoovridin-3-ynbenzene-4-sulfontc acid jjja^c ■■ -=■-•' :b niiv 
• , faminoimlnomethvnbenzvl1-2-oxopvrrolldln-3fS^vn amide trlfltioroaftfltatft 
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A. 4-(N-Oxidopyridin-3-ynbenzene sulfonic acid n-(3-cvanobenzvn-2- 
QXQpyrrQlidin-3-(S)-yl]amide 

4-Pyridin-3-ylbenzene sulfonic acid [1-(3-cyanobenzyl)-2-bxclpyrrolidin-3-(S)- 
yljamide (0.125 g, 0.29 mmol) is treated with m-chlorqperbenzoic acid (0.55 g, 
5 • 3.2 mmol) in chloroform (4mL) for 20 hours. The reaction is diluted with 

methylene chloride, washed with saturated NaHC0 3 and saturated NaCI, dried 
: (Na 2 S0 4 ) arid concentrated to yield 4-(N-oxypyridin-3-yl)benzene sulfonic acid 
{1-[3-(aminoiminomethyl)b¥nzyl]-2-oxbpyrrolidin-3(S)-yi} amide (0.12 g, 0.27 
mmol).: The crude product is used without further purification. 
. 10 1 H NMR (GDCI 3I 300 MHz) 6 8.50 (bs, 1H), 8.28 (d, 1H)| 8!06(d, 2H), 7.68 (d, 
2H), 7.36-7:60 (m f 5H) T 6.00 (m, 1H);4.46 (AB, 2H),3.90 (m, 1H), 3.25 (m f 2H), 
2.60 (m, 1H), 2.08 (m f 1H); FAB MS, [M+H]^=449. : 1 

B. 4-YN-Oxidopyndin-3-ylto f 

15 (aminoiminomethynbenzyll-2-oxop^ amtcte Mluorbacetate. 

4-(N-Oxidopyndin-3-yl)benzeneM- l sulfonic ~acid [1-(3-cyariobenzyl)-2- 
oxopyrrolidin-3-(S)-yl]amide (0.12 g, 0.27 mmol) is converted to the title 
compound as described in EXAMPLE 24, 'Part C. The cmde product is purified 
by RP-HPLC eltoing with a gradient of 10% CH 3 CN/H 2 6 (0. 1 %r TFA) to 60% 
; 20 CH 3 CN/H 2 0 (0i1% TFA) and the appropriate product fractions are lyophilized to 
provide the title compound as a white solid (0.045 g, 0.07 mmol). ; 
1 H NMR (DMSO-d 6l 300 MHz) 8 ^9.26 (bsl 2H), SLOO (bs, 2H) f 8^ (m, 1H), 8.38 
■ (m, 2H), 7:94 (rh; 4H), 1 7.65 (m^H); 7.50 (m;^4H), 4.40 (AB, ? 2HJ, 4.13 (m, 1H), 
? -^3.ioXm/2H)/2:o5 (m; ; i H). r T.5 r 9 tmf 1 H): T/^' Ws/[M+Hr^66l 

25 i:^. o- " SO- .tfS- ? ^ .'.V-' 'nn-.m • c: h i .., 

EXAMPLE 110 < * v _ j.i-ii .-. 

4-Phenoxvbenzene-4-sulfonic ac id f143-faminoiminomQthynbenzvl>2- 
oxopyrrolidin-3(S)-yl) amide trifluoroacetate. i ! 1 w!lV '^"- 

30 A. 4-Pheho xybenzehe f sulf brwl^ chloride^ - • 1 1 " - : ' 

4-(Phenoxy)bromobenzene (6 g, 24 mmol) is converted to the title compound 
as described ih EXAMPLE 53, j Part B^T he final suspension^ 
and the residue is purified by chromatogra 4- 
^henoxybenzene^su fij t J i'4ltf mmol)} ft * 

- 35 ^ErMSf[Mr=468?^ ; ' ^-CM i bba ^'^ ^-3-vr:.ii:n'rtui v^/ v-n i ^ 
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... 4, : PhPnoxybg n ?gnft sulfonic acid ^^f3.c V a^ob e n 7 vl^.9.nv o Pv^m |irtin-q.f g )■ 

, J -bijJ^fq^^fP^und is prepared, from 3 T (3 : (S)-amino-2-oxopyrrolidin-1- 
: fc'n i-i o y'^gL^yPi?^ nF9Pi*rjte ^ydrochlqri,de JO.SS g,- 1.39 mmol) as in; EXAMPLE 24 
£?&8 ^i?a^^P^^W<Hr.su!t9nyl ch.lpride:lQ.3.8 'g.v1,4l£mmol) in ' 
u> ,:- ,, /« P{3?l?4 6 o m ^^ and 

■*. r 0 o i >°?°P^^I^ S ^ product is 

triturated^wUh hexane/ether and used without-further purification nr 

b) Y&WJSRIfc 3^2^,7^ 5H); 7.22 

,HS ,m) ^ft .\f1> t - (dd, 2H), 2 58 

(m, 1H). 2.09 (m, 1$ ? JttB MS, £ [M + ^H.47, nr 80.S .(H r ,n) 03 5 

C. 4-PhenoyYhPnzene sulfonic acid f.i.m^ a min^ m i nom p thv i lh Qn , Yl1 . 0 . 

-.^^9^n2fne ?4*>Dip.^d;tl^3^nobeozyl)-2rQxopyrrolidln-3.(S). 
i ••!;;) $9»DH? (9o^7,c9j P;83 u mmql)Js cpn^yertedipithe.title.compdund as described in 

i?0* 05 Or^-oj^ CH^N/H^O (p.,1%JgA)to r 100%mcjJjand the appropriate 
« ' * fl r §^U&&te a white solid 

ce.* .(} > ^JRM^^oaMHzjjS^a 2H)( 

187 fe^kl^ calculated with 1 mmol 

25 of TFA and 0.5 mmol of H z O: C=53.1 5%, H=4.46%, N=9.50%, found 
C=53.10%, H=4.21%. N=9.40%. on «v<A>T ! 

example 111 ^7 r j ~f :x 

7-MethQXy-2-papthalen9gulfOPio RCid f1-f3 - fam in o iminnmpth V |)h ftn2V |i.g. nyn . 

30 3fS)-pvrro|idin-3-vi}fthioph Rne-3;vimp^^ r , 

- - A 7-M9thOXV^g-nnnthnlenesulfonjc acid I M^3.r Va n o ben?vlU9.nvnp V rroliriin.3. 

(S)'Yl1[thl - QPh8nfl-3-Ylnif»thynarni'lp , y , - ...... "V..' 

The title compound if, prepared as described in. EXAMPLE. 90,, Part A using 7- 
35 methoxynaphthalene-2-sulfonic acid [1-(3-cyanoben2yl) : 2-oxopyrrolidin-3-(S). 
yl]amide (0.193 g, 0.44 mmol), prepared as described in EXAMPLE 43, part A, 
and thiophen-3-ylmethyl bromide (0.30 g, 1.68 mmol). The crude product is 
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triturated with hexane/ether and used' without further purification (0.25 g, 0.48 
mmol). ' : - ; ' - '"■ ""' ' ' >s ^' 

1 H NMR (CDCI 3 , 300 MHz) 6 8:45 (s^ 1H), 7^4 (AB; 2H), V.80 (dl 1H), 7.06 (d, 
i 1H), 7.40-7.65 (m, 2H), 7.18-7.32 (m, 4H), 7.05-7.13 (rii, 2H)/ 4. 4-4.6 (m, 3H), 
5 4.38 (AB. 2H), 3.93 (s, 3H), 3.07-(m, 2H), 2.27 (m f 1 H), 1 199 (m, 1 H). FAB MS, 
[M+H] + =532:^ 1 - [ ' c w :i v u ' 

B. 7>Methoxv-2-napthal8nesulfonic acid {1-[3-faminoiminomet^ 
oxo-3(S)-Dvrrolidin-3-yl}ahi oDhene-3-ylmethvnamidetrifludrba^ 
.10 !. 7-Methoxy-2-napth'alenesulfonic'a^ 

(S)-yl](thiophen-3-yfrhethyiy^ is' cohverte^tp the title 

compound as described in EXAMPLE 24, Part C. e The crude product is purified 
% by RP-HPLC eluting with N a } gradient of 10% CH^C^ 100% 
. ; ; CHiCN/H^O (0.1°/o TFA) and the appropriate produc) Wtt jbtis are Iyophillzed to 
15r provide the title compound' as a : White" sbitf {(d. 150 g. -0-21 8 mmol)/'' * 

1 H NMR (CD 3 OD f 300 MHz) 5 8.48 (si 1H);f:97 (di 1H). 7.88 (m, 1 2^, 7.6-7.72 
> r-i . (m -4H). 7:43 (d, 1H)', 7.3d (m, 2H), 7.24 (bs^H), 6.98 {d, IH^.e^flH), 
^ 4.52(AB, 2H), 4.45 (AB, 2H) 3.93 (s, 3H); 3i22 (m^2HVz23 (m^tt^ 2.02 (m, 
> ;^ 1H)t FAB MS t /: [M+H]*=549. Elemehtalanalysis caltulatecJ 'with H' mmol of H z O 
20 y cali,C=52.93 %f H«4.59% ( N=8.23%, iound : C=52.68^; H=4.51 b /o, N=7.97%. 

EXAMPLE' 112 1 bl * ' e> ^' / ^'^.Z 

1; 6-Methoxvnap^ acid fV43>ifmeth6xvamih 

^■K^bmzM]^ 

25 6-MetKoxynaptithal(^^ 

(S)-yl]-methylamide, prepared as des&rU&ci' in EXAMPLE 25? Part A7 (0.096 g, 
0.21 mmol) is dissolved in 15 mL of a 2:1 mixture of EtOH/CH 2 CI 2 . The solution 
is cooled to 0°C and HCI gas is bubbled through the solution foFl 6 minutes. 
The ice bath is removed and the reaction mixture is stirred at room temperature 

30 for 18 hour^AfiSRH^ 

high vacuum until dry. The residue is dissolved in 10 mL of ethanol, and 

. ■ , 1. , s , -» (\ , h f i, f : 4 -« .. f> * \ < fa " x ~ r t \ i » : h ' * in f* «x ;: c i - ^ M - c? 

u treated methoxyamihe hydrochloride (0.18 g, 2.14 mmol) and 
' triethylav iine (0.24 g, 2.38 mmol). The reaction mixture is stirred at room 
temperature for 24 hours and diluted with ethyl acetate. The organic layer is 
35 : waished with water and brine dried (Na 2 S0 4 ) and concentrated. The residue is 
- purified by flash chromatography eluting with a gradient of 0.25% .. 
' MeOH/CHjClj to" 1 % l0leOH/CH 2 CI^. The appropriat product fractions are 
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.. ,. - C0 !^ted. concentrated and conyerted r tp the TFA salt to give. the title 
compound (0.41 g, 0.19 mmol) as an amorphous white solid. . nv, 
,,- v ^ NMR.(CDCjj, ; 300^MHz) 8 8 r ? 9 (?E!th!)' : . 7 -? 9 .( d i ,1 H).i7,78 (m,-2H), 7.58 (m, 
2H), 7.30(m, 4J^6.20.<bs, 2H), 4.88 (t,1H) A 4.42 (AB,2H), 3.92 (m, 3H), 3.90 
I, 5 ; .(m, 3H) (> 3.2i:(rn, 2H),.2.75 : Jm, 3H),/2.22 (m; 1H). 1.95 (m,1H). FAB MS, 2 
[M+H]*=497. Elemental anaiysis calculated with 1 .7 mmol of H 2 0 cal, 
C=50.57%, H=5.09%, N=8.74%, found C=50.58%, H=4.55%, N=8.29%. 

EXAMPLE 1,13;, ~.>~'r<.< w\->- - 

: 10 ,. t g-MethQ^naphthalene-2-sulfonic acid n-fa. / cvanoaminnifninomfithvnhpnyyi]. 

f;Wethoxyjiaphthale 

.. I'). ; 9^PRy rr 9Vjn^ mmol), prepared as described in 

;i, .o^ MP ^f 2?vff; rt B ' ! 8 dJssolyed.in ethanql (10,mL), and treated with triethyl 
'15 '"am^ .(0,202 g, 2 mmol) and.cyanpgen brpmide (0.4 mL pfa 5 M solution," 2 
■- - .s> x^?^rP°w!P n ^ se °Y e ^ 4 ^ ^°M rs ; iTh© solution is copied during- the addition of 
t reagents., Upon ; completjoafJLC analysis) the solution js concentrated and the 
;' residue purffied by chromatography (5% MeOH/CH 2 CI 2 ), followed by RP-HPLC 
J< U^^^iJ 3 ^^^^ PH 3 CN/fH 2 0 (0.1% t TFA).tp;10O% CH 3 CN/H z O 
v 20] . "(6.1% f FAktlje title compound is isolated as a white solid (0.043 a ,0.086* • 
mmol). 

'H NMR (CD 3 OD, 300 MHz) S 8.42 (s, 1H), 7.97 (d, 1H), 7:85 (d. 1,H), 7:72 (m, 
SH^^.tro^H).^ 3.24 

(m, 2Hj, 2,1 d'(m; j H) i ^1 -85 , {m ,. ,1 Hj." FAB MS, [M+HJ*=492.,, Elemental analysis 
25,, ^ICHi^^WwC 9 f H *9 cal. X C=5?,77%, H=5,26%, N=1 3.94%, found 
, 0=59.75%, H=4.96%,;N=i 3.84% . , J 



EXAMPLE 114 , , r , . . 

6-MethQ^nao^ acid ^^/1>f3>Vhy drqxvaminQiminQmethylV 
30 fakia^ trifluoroacfttfltA, 



.! 81 i' 



fe-Methp^naphtha [1;(3-cyano^en2yl) r 2-oxopyrrolidi^ 
(S)-yl]methylamide7 prepared as described jn EXAMPLE 25, Part A. (0,10 a. 
0122 mmol) is dissolved ,in 10 mL of methanol, ^treated with Hydroxylamine 
35 hydrpchlonije (p'078^ i! \mmogfm6^CQ ? (0.154 g^,lll mmol)" and heated 
to reflux for 1 8 hours' the solution ^ cooled, concentrated and the residue 
purified by RP : HPLC eluting wjtp .a gradie'nt.of 16% CH 3 CN/H 2 0 (6.1 %TFA) to 
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100% CH 3 CN/H 2 0 (0.1% TFA). The title compound is isolated as a white solid 
(0.080 g. 0.126 mmol). 

, 1 H NMR (CD 3 OD, 300 MHz) 8 8.46 (s, 1H), 8.05 (d, 1H), 7.90 (d, 1H), 7.78 (dd, 
1H), 7.62 (m, 3H), 7.58 (m, 1H), 7.50 (m, 1H), 7.38 (dd, 1H), 5.00 (t, 1H), 4.58 (s, 
5 2H), 3.95 (s, 3H), 3.30 (m, 2H), 2.70 (s, 3H), 2.20 (m, 1H), 1.95 (m; 1H). "FAB 
MS, [M+H] + =483. Elemental analysis calculated with 2.1 mmol of H a O cal. 
C=48.22%, H=4.90%, N=8.83%, found C=48.86%, H=4.30%, N=8.61%. 

EXAMPLE 115 

10 4z£mh}£t2& 

yl-methyl]benzamidine '^hydrochloride; 1 ' r ^. 

- A/M-Amino-3-methvlbenzbnitrll^^ > ^ v- : i) — ? i - 

To a solution of 3-methyl-4-nitrobenzonitriie (2 gr12.3 mmol) in 100 mL of 

15 EtOH is added ShClj (13.9 g; 61.7 mmol); The resulting solutionis refluxed. 
After 2 hours, the solution is cooled to ambient temperatures, the solution is 
poured into 150 mL of ice water: The pH of the solution Is adjusted to >7 with a 
solution of saturated NaHC0 3 . The solution is diluted with EtOAc and the 
resulting mixture is filtered through Celite. The filtered solution is separated. 

20 The orgahic layer is dried over MgS0 4f filtered arid concentrated to give the 
title compound (t.57 : g, 8.7 mm of) as an off-white solid. ~' y: 
1 H NMR (CDCI 3( 300 MHz)5 7.30 (mj2Hy, 6.63 (d; 1H), 4.10 (bs, 2Hj, 2.15 (m, 
2H). El MS, [M]*=132. 

25 B. 4-fBenzhydrvlidenylaminoV3- methylbenzoniirile. rr>-\<. 

To a solution of 4-aminb-3-me^ mL of 

toluene is addied berizophenone'Tl-t^ 9> 9-53 m T mol j : and p-toluen6sulf onic 
acid (0.43 gf ; 2.i nimbi).' Tfte reaction vessel trap 
and the solution is heated to reflux? After 24 hours; the solution is Icdoled to 

30 ambient temperatures 1 .' The^blution is concentrated. 1 The crude material is 
purified by column chromatography ^ a gradient 5 of 3%' 

EtOAc/hexanes to 10% Et6Ac?hexaries. The title compound (2.43 g, 8.2 mmol) 
^ ' Is obtained as an oil. * ™^>*~ b ™ ■»« 

< X W NMR (CDGI^ 300 MHz) 8 7.80 (mV 2H), 7.40 (m; 6H)) 7.30 (sf 1 H), 7.15 (d, 

35 1H), 7:05 (bs; 2^, 6.50 (d/'lH), 2.20 (sf3H): El MS; [M]*=i>96. ! n " r 

C. 4-(Benzhvdrylidenylamin o)-3>bromomethylbenzonitrile. 
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•>:»• T9 i- a £ 0, Mtion of>Jben^ydrylidenyl£^lno).3^methylbeh-2<>nitrll6f(.1;36 g, 4.27 
mmol) in 40 mL of CCI 4 is added N-bromosuccinimide-(0.84[gr4«.7' mmol) and 
h cs. • benzoyl. peroxide (0.22 g, p.64.mmoD.^e-^lo«on:i8-refltixSd-'fdrH6 hours. 

i .(H: H'ftSSlMflPn i§.cqpjed to^ambieoiUtrppBratures^ATIje^^pMieiii.is .diluted with 
1A 5 H Plitpt- Theisqlutiqn is vyashe.d j/vjth ,1 M NaOH:and saturated NaCli The 
.i:,o G, ° r 9 an !9 ! a y?rj^idrie^oyer,MgS0 4 | filtered and concentratedHThe°crude 
f . ,. ^ ate fl a tlf.PM r ! ,l ^^y.coJumn 0 f 5% 

EtOAc/ hexanes to 10% EtOAc/hexanes. The title compound (0.91 g, 2.43 
mmol) is obtained as ah oil. ,-. t g jq M t . 

Agjv ^^((£0^300 7 r 35 W#H), 7.15 (dd. 

1H), 6.35 (d. 1H), 4.55 (s, 2H) ; t-B,MS, fMfim^^w^f- ^yr Ho-uJty 

P, f 1 -re-fBenzhydrvlidenvlaminoVs-cv^ 

: > ■ ,: c ^ rbam !9, aqid tertrbutyl ^^ sns^c^-? lyriis .n-g to noitutos p. nT 
* -i ^./ T ~ll^-»t i * 1 ^ ■ ^^^^^W?* 1 * ,s -(=^ f "^l=*»C , P»<=i .of eas<sr|l3j&cf in EXAMPLE 23; Part B 
., -oiJJ substituting.^ 

>, v . n^^t9^l!sB^•iP ,lri, ?•, tPtfq^fl 6 nuatorj^js purified by ( co|umn,oq 
f . , ..chrpmatography eluting with, a gradient of. 30% EtOAcAhexanes to;40% 
:* .;rKQA^ ex , ane .s. -The title compound is, obtained as a yellow solid ^ 

^W-^^i9^^W^A^7S^ 2H)/7,40 ( s ;iH),,7,38,(bs, 6H), 7.30i(d. 
1H), 7.15 (bs, 2j I i), ; 6.48 (d, t 1H), 5.00 (d„1H, 4.45 (AB, 2H), 4,15 (m>1H), 3.30 
:.. : (^.:2H),2,61 (m;,1H), 1.90 (m,-1H), ,1,45 (s; : 9H): xoe joe/i, .-T-.n" h' 

.SEt"-*!Mj ,8!-. !L .{{•!? 
E . 7-MethOXVnaDhthalene-2-SU»fQnic arirt ri-fe.aminn.S.pvannhpnTyl) .;?. 

- • ^Y^ ro .? en ,i9 h, 9M de . 9 as • if bubbled through a solution of {1-[2- 0 -. -. , r 

: ^ ? !?y3#l^ acid 
v :4?£n#<^v(Q^ mL of EtOAc at^C fpr£ minutes. 

.. >.-^ A §t; ^ -^^V^^iSO'^'f?? 1 ^ ^"^"^^^ojT^/rasMl!'^ r e s!^ u © is dissolved in 
*?r P&pNb j° .If^;^^.^^^^ amine (0.79. mL; 5.68 mmol) 

and J^methoxynaphthalene^ 

o ^?^ h ^ is 

washed with saturated NaHCO a and saturated NaCl.. r The prganic.layer is dried 
. - , . over MgS0 4 , filtered and concentrated. . The crude material is purified by 
35 column chromatography e{irt.ing,i$^ .The, title compound 

(0.60 g, 1.21 mmol) is obtained as a yellow solid. 
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'H NMR (CDCI 3 , 300 MHz) 8 8.30 (s, 1H), 7.90 (d, 1H), 7.80 (d, 1H), 7.70 (d, 
,1H),.7.35 (m, 4H)-6.55 (d, 1H), 5.25 (d) 1H), 4.90 (s, 2H) , 4.30 (AB, 2H), 3.95 (s, 
3H), 3.75 (m, 1 H), 3.20 (m. 2H), 2.55 (m, 1 H), 2.00 (m, 1 H). ; ' 

5 F 4-Aminb-3-f3-fSVr7^methoxynabhtHalene-2 c -suif^ 

1-yl-methyllbehzamidirie dihydrochloride. " 
. .-7-Melhoxynaphthalene-2-sulfohjc acid [1-(2-amiho-5-cyah6-benzyl)-2- 
oxopyrrolidin-3-ylJamide is converted to ^the title compound as described in 
EXAMPLE 24, Part C. The Crude product is purified by RP-HPLC eluting with a 
1 0 gradient of 10% CH 3 Cft/H 2 d to 60% CH^cKl/H-jO and the appropriate product 
fractions 1 are lydphilized to provide the' title' compound as a white.splid. 
1 H NMR (DMSO-d 6 , 300 MHz) 6 8.80 (bs. 2H). 8.45 (bs, 2H), 8^35 (s, 1H), 8.10 
(d, 1H), 8.00 (d, 1H), 7.90 (d, 1H), 7.70 (dd, 1 H), 7.50 (m, 2H), 7.40.(d, 1H), 7.35 
. (ddplH), 6.70 (d.'HH); g.20 ; (bs^2H)^:i5 (Afc/21%, 4.10 ^m; 1H), 3 ; 90 (s, 3H), 
15 3.12 (m, 2H), fM e {m&ty^&fylii; 1 H)'r1^^1^'^a^r8^^Tked with 2 
- mrfiol of HjO cal: 0^47.92%, H=5.42%; ; N=V2:i5%? 
■ H=5.27%. N=12.29%. " <^"" Vl ' ra ' ^ ^ .™. ° 

■ example nd" N - k • :i ! 

20' jb^n^^ 

PXQpyrrQlidin-1-yl-mgthyi]bgp^midipg tri»uorQacgt9te.;f ^ 

.< *H f J) &*.B <H2 ^} c:':.3 ..'HS QC B 0 <V ^ Ui/' .^ uc:;»^ 0 i . 

■■•*■> methylcarbamlc acid tert^butvl' ester. . r 

25 To -~ " - — 




3- 

- 1 ' added a 6oVb f m g, 8.77 mmol). After 20 

minutes, methyl iodide (0.99 mL, 15.9 mmol) is added. After 2 hours, the 
solution is diluted with saturated NH 4 CI and EtOAc. The layers are, separated. 

30^^the^6fganic layeV is°washed wi organic layer is 

dried over MgSO£ filtered and concentrated. The crude material is purified by 
column chromatography eluting with a gradient of 30% EtOAc/ hexanes to 50% 

~- EtOAc/rtexanes^The title'cbmpoDnd^^^ is obtained as a 

... jabtcaiaa»?6(l vng na» !.vniaint.v •• H i»d»oi> -/«c<js.o. • 

yellow solid. A . 

35' - •• — ' » - - - — — " • - — - 
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B .m, P'..7:MethPXYPffphthfl|BnP-2-6HlfQ n k? ad d rW2-am i no - S - n v a nnhPn 7 yl\.9. 

QXQPYrrQjidin-^ylJmgthylPmifie ,. s , H <i , m > os.s ,(Hr .<-; *v : ,<hc 
The title compound is prepared as described in EXAMPLE 115, Part E 

yl}-N-methylcarbamic aci^ 

i^g^?"^ esterT:>he title 

r; onilnl^^EW fib W (i 7:87 ; (d, ^).,7.7 A (d.;1H)..7.72 (dd, 
i-,-:4?q •fJMUff S#b 1 Wd^ejH^)»>^8 (<MffloM9 (dd,1.H), 6.55 (d, 1H),<4.98 

.s«& ^Wf^SK^mfel^S^ (s. m:;3-29,(m, 2H).<2.7P i (s. 3H), 
0» .-3 ,fH! ^^'^.(IS^ed) c^.ft ,(HS ,ed1 06.3 5 (si -IM OOS , t ,b-03^f • qw/ K : 

:-s..T .:■ i. b* Oi- V .{H<5 rr) Oc V .\Hr .bb'' C-^.Y (Hf D) Cy:"\ f'Hf ,b) 00. S ,'Hr bj 

■•i - ^) n fe 4-Amino-3-f3-fS)-(7-methoxvnaDhthaiftne.2-stiifr>nyim e thvi a 
^, i J^;,,, py9PYrroW^ m , c , r ? . 

oxopyrrolidin-3-yl]methylamide Is converted to thejjtle compound as described 
in EXAMPLE 24, Part C. The crude product is purified by RP-HPLC eluting with 
a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% C^N£Hip,-.(0,l% TFA) and 

20 .7^Sn^^^M^^^.^^m^M^m^mMto compound 
as a white solid. .... . , ... 

1 H NMR (DMSO.d e , 300 MHz) 8 8V90 (bs, 2H), 8:75 (bs, 2H), 8.40 (s, 1 H), 8.050 
7,39 (dd, 1H), 6.70 (d, 1H), 6.00 (bs ! ( 1Hj ?i 4^98^, 1H), 4..20 (AB, 2H> 3.90 (s. 

- :^ 50 ^' M 9 ?^. .-^s^m-JW^ N=!P.99%. 



,. r 30, N-(4<:arnamimtrtovl^ 

0XODvrrolidin-1-vlmethyl)phenynflnetamirift 

_ _ ■ • , .O JOS WO 

U £ 5 - M asojutwno^-metlpxyn^ 

, .... : b ?^*|*^f^fdl|^3^ j f^y^jdjB (p ; 28 fe g, 0.61 mmol), prepared as 

described In EXAMPLE Vl6,,Part B, In 25 mLof CH2CI2 is added triethyl amine 
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(0.25 mL, 1.81 mmol), dimethylaminp pyridine (0.01 g, 0.061 mmol), and acetyl 
chloride (0.43 g, 6.05 mmol)!. Tr )e solution is heated to 60°C. After 16 hours, 
The solution is cooled to ambient temperatures and diluted with EtOAc. The 
solution is washed with saturated NaHC0 3 and saturated NaCI. The organic 
5 . layer is dried l over MgS0 4l filtered and concentrated. The crude material is 
purified by column chromatography, elutjng with .20% EtOAc/CH 2 CI 2 . The title 
compound (0.232 g, 0.49 mmol) is obtained as a white solid. 
1 H NMR (CDCI 3 , 300 MHz) 5 9.50 (s, 1 H), 8.50.(d„1H), 8.30 (s,\1H), 7.89 (d, 
1 H), 7.80 ("d,_,1 H), 7,76 (dd, 1 H), 7.60 (d, 1 H); 7.40 (d, ? 1 H), 7.20 (m, 2H), 4.90 
10 (m, 1H),.4.30.(AB, 2H), 3.90 (s, 3H), 3.30 (m, 2H), 2.75 (S, 3H), 2;35 (m, 1H), 
2.Q5.(m, f 1H), 1.?0(S,3H). 0 r-.o^n <---n. r. . v-o- ;r, 

< B. N-M-Garbamimidovl-2W3-ff7 -methoxvria'^ 

. aminQl-2-oxopvrrolidin-1-fS)-vlmethvnphenvnacetamide triflurbacetate. 

15- N-(4-Cyano-2-{3-[(7-methoxynaphthalene-2-sulfonyl)methylam 

oxopyrroNdin-1 ryjmethyl}phenyl)acetamide.is' converted to the title compound 
,as described in.EXAMPLE 24, Part Ci The^crude product is purified by RP- 
HPLC eluting with a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 60% CH 3 CN/ 
H 2 0 (0.1% TFA) and the appropriate product fractions are lyophilized to 

20 provide the title compound as a white solid. : ; * ; i / . 

1 H NMR (pMSO-d ? , 30g^Hz) 6:?;7q>, ; 1H), 9.23 (bs, 2H), 9.00 (bs, 1H), 8.40 
(s, 1H), 8.00 (d. 1H), 7.98 (d, JH). 7.70,(m. 2H). 7.60 (m, 2H), 7.35 (dd, 1H), 
4.97 (m, 1H), 4.40 (AB, 2H), 3.90 (s, 3H), 3.20 (m, 2H), 2.68 (s, 3H), 2.10 (m, 
1H), 2.00 (s, 3H), 1.80 (m, 1H). FAB MS, ; [M+HJ • =524. Elemental analysis 

25 calculated with 1.5 mmol of.HiAcal,:G=50.60%, H=5.00%; N=1 0154%, fdund 
C=50.48%. H=4.61%, N=1 0. p&»T :. c =/, v.* jti.no.: w • -I- 0 iii.-.-c?- syrf^f ••• 
:d, nvc.(H. ;,88?..<;.r ,K,<:.cMHf «<■ •.->.«■ v*. ..j:v:o-. ^ H- 

EXAMPLE 118 >■ - ■ ! " i •• 

4-Amino-3-r3-(£. Y4-tert-butvlbenzenesulfonvlamino V2-oxoDvrrolidin.1-vl. 
30 methvllbenzamidine trifluoroacetate.: -P. -: //yn g ! ,;/ : ;..;.^<i._-r... Ot 

A. 4-tert-Butvlbenzene^2-sulfdnic acid f 1 -f2-amirio- 5-cvarib~behzyn.2. 
■ c . r oxopyrrolidin-3-yl]am8de3 ^.v ..'HS ,b) rxs & fxlnM One , c iOQO) HMvl h 

,The title .compound is prepared: as described in EXAMPLE 115? Part E, using 
35 tert-butyl sulfonyl chloride in place of 7-methoxynaphthalene sulfonyl chloride. 
The title comppund^.;^ ^5B£-^; :£_..'). 
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b. ,« 'H NMR (CDCI^'300 MHz) 8 7.80 (df 2H)?7:55 fa^H), 7.35 (dd.MH); 7 25 (d 
r.i.x„-i oriHK<6.6DW 1H);: 5 .15 f (s| 1Hj/4.90^ ^T^B^^S^^l'H) 3 20 
s? ii' ^^(frtT2H)y2.55(m,tlH);2i03(f^*1H);if30Ts1 9hJ. 9 ' 00 ' ^O^ulo? eriT 
- ii.yio sdT JOf.l/! belevjJee fci-i? r O: >IbH bslaiume rtiiv bs.issw ci doiJuloa 

nlfif edT methvl|benzam iriin e t'rif lunrnMcetateis ' o o je moi rio nmi'ico ya Larthuq 
4-tert-Butylbenzene-2-sulfonic acid [i=(2-amin8-5^riS6eVzyl)-2^ 0 ' ) 
>..) , ? oxopyrrblidiri,3-yl]amide is converted to Untitle conipotin'^as Ascribed in 
0*2* {i : EXAMPLE 24/ Part C.YThe crude product is purified by RP^PLC eluting with a 
-IP rrgradLent of 1.0%^CH3CN/H 2 O (0<1%*rFA) tW0#bH#WH 2 6 (0 1 °/?T FA)°and 
the appropriate product fractions are lyophilizeUfo pTovidVthe title°comoound 
as a white solid. 



.^(^ikIMMl2H)fZ.S0 (d}<V^^4CfimHi^7&^m^W2H) 4 20 
15 -?(AB r 2H) W ^^ 1H)^1.W(s 9H) 

r,rr<FAB;.MS-[M+H]^^^ 

H * TFA;cal sl G=48.86%,' H=5.00%, NM 1.^9^ ^fdund^C^g. ^6%; r H^5.21 %. 

> ?.■>;■.•. N«1j1i.56%7T c^r.O) CVHWO C HO iVOr ic nisib^o s rtfiw g.nuois OJRM 
. ! Dssi!i*-iqo'<! sis cnoi:ooil touijoiq ;*irshqc<qq£ erii one (A=P" 0 ? • .0} O^H 
20 EXAMPLE 119 .bii'oa wirrvv b 3s bnyoq.r-oc- e*}r= yvl? cbivoiq 0£ 

Hi Vt-methvnhenzamiriina bistrifliinrnq ftpfa jf h ) gr-.-v /Mr .!;•; 00.8 .(H : 
,n.. <.-r.£ ,(HS ,8) 88.2 ,(HS .rn) OS.E ,(H8 ,2) OO.E ,(HS ,8A) jK> ,(l ••' ,m) T°> 
.. A,. 3-Aminn-s. mia | hvlbenzrih»trilftn ft 4 .(Ht ,rn) 08. r ..{{ :c 0 00.2 .(Hr 
..,25,i Jhejjtte compound is prepared as described in EXAMPLE 115/ Pa;* l A ..:?itig'3- 

methyl-5-nitro-benzonitrile as the starting material"* : ^ ! ,<?3>- n?.r. .< ' ) 
'H NMR (CDCI,, 300 MHz) 8 6.83 (s, 1 H), 6.70 (s, 1 H), 6.68 (s. 1 H), 3 70 (bs 
2H), 2.30 (S, 3H). Or :1J i:,V\XZ? 

i: italo^yooxc- S- oriimBfvnoHug^n^rnedlvlijd- fiat- frj ^Ud&:s:nil!L & -Ji 
30 P. 3-fBenzhvdrvlidenvlaminoVfi-mflt h vlben7nni^ it&niria - ^r- n .^'r 0? 
The title compound is prepared as described in EXAMPLE 1 15, Part B, using 

1 H NMR (CDCI 3 , 300 MHz) 8 7.73 (d, 2H), 7.45(m r 2H).' 7.30r(nf,X4H)?^05 (dd 
r ,u gH) i; 7.0p.(s.rlH)..e i 78'(8,: 2H)? 6.71 ;(s,*>1 H),* 2^ <sV3H);cEi™s,Wr-296. 

..rtcllua 9!..'vi3rt;rq£jT/xort , ':m-^ :o *oa:q nt eoholrio Ivnotlu^ i-'vo'- isi a-; 
C, 3-(PenzhvdrvlidenviaminoY^S-hrnmo methylhftn^n jtri|pn;;j ^ii i: ~ 
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The title compound Is prepared as described in EXAMPLE 115, Part C using 3- 
(benzhydrylidenylamino)-5-methylbenzonitrile as the starting" material. 
'H NMR (CDCI 3 , 300 MHz) 8 7.75 (d, 2H), 7.50 (m, 1H), 7.40 (riif 2H), 7.30 (m, 
4H), 7.05 (m, 2H), 6.95 (s, 1H), 6.89 (s, 1H), 4.30 (s, 2H). El MS, [M] + =374. 

5 

D. (1 -r3-rBenzhvdrvlidenvlamtno)-5-cyano-b9nzyn-2-oxopvrrolldln-3-yll- 
carbamic acid tert-butvl ester: • 

. The title compound Is prepared as described In EXAMPLE 23, Part B 
substituting 3-(benzhydrylidenylamino)-5-bromomethylbenzonitrile for a- 
1 0 bromo-m-toluyl nitrile. The crude material is purified by column • - 
chromatography eluting with a gradient of 30% EtOAc/ hexanes; to 40% 
EtOAc/hexaries. The title' compound Is obtained as a yellow splid. 
1 H NMR (CDCI 3 7' 300 MHz) 57.75 (d, 2H)i 7.50 (m, 1 H), 7.40 (m, 2H), 7.30 (m. 
; 4H); 7.10 (m, 1H), 6:95 (s; 1H), 6.65 (sTlHy, 5.10 (bsf'lH),' '4:36 (AB,2H), 4.05 

15 (m. 1H), 3.85 (m,2H);2.55 (mViH), 1.75 (m; v iH), 1 .40 (s, 9H El MS, [Mf-495. 

... .... trt-.M,-. ..:.■*.■.:.. t- -.T 3y.ui£.&w.£.! ir.~,* :.i4 .. .. ■■■■ < t 

E. ^T-Methoxvnabhthalene^-^UlfehiR acid h-r3.benzhvdrylidenftemino-5- 
cvanobenzvn^-oxo Dvrrblidin-S-vn'amide? " " lf 

The title compound is prepared as in EXAMPLE 115, Part E, substituting {1-[3- 
20 (benzhydrylidenylamino)-5-cyanobenzyl]-2^ acid 
•* tert-butyl ester for {1-42-(berizhydr^lidenyfamiho)-5-cyahobehz^ 
oxopyrrolidin-3 : yl}carbamic acid tert-butyl ester. t ^ . 1 
i1 H NMR (CDCI 3 ) '300 MHz) 8 8.35 l (s; 1 H); ; 7:90 (d, 1H), 7.8b^(d, i^/,7.75 (dd, 
1H). 7.70 (d, 2H), 7.50 (m, 1H), 7.40 (rff. i2H), 5 7.25 (m, 5lH^7?6o (m?4H), 6,55 (s, 



25 



1H), 5.25 (s, 1H), 4.25 (AB, 2H), 3.95 (s, 3H), 3.65 (m, 1H), 2.80 (m,2H), 2.45 
(m, 1H), 1.95 (m£fH)^FA#to&;^ 'viu.**L2? .Jl 



f. 3iAjamg£aj3^(S}^^ 

1-vi%iethvnbenz^ ^ " r 

30 7-Methoxynaphthalene-2-sulf6nic 0 acld 

behzyl)-2-ox6pyrfolidih-"3-y^ converted 1 to v the* title compound as 
desbfiBed iri EX^PLE^/Part C. The 1 cKu&e product IspurjfleS'bJy^P-HPLC 
■ eiutihg r with a gradieht of ^p^cmi' 2 d\§X^'A) toW^W^W H z O 

' '(bl*1% TFA) ; ahd the 'a^ to provide the 

.'ir»mrt i r; n r- '■ t 1 6f>i;'«r>r!Ko 
35 title compound as a white solid. , . ^ . ' . - , , r 

° ;<1 H N^R(DMSO-d e . 300MHz)"8 9?f5 : fe 8.20 (d, 

1H), 8.05 (d, 1H). 7.95 (d, 1H), 7.7(f$&7 iVl), £e0 r (d t \h), V.20 (dd!lH), 6.70 
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rri> 0:J 



,(s ri 1H),6.65^ 

= 3-;9P,(s, 1 3H).,3.00 (m, 2H), 2.00 (m.lH^IJSO (m^.ty^AB.tyS, [M+Hr=468. 
i X. Y , analysis ; calculated;wrth E 1,mmol of;excess. TFA~cal:; C=43.02%, 

5 

. EXAMPLE 120 r . 

f4-(Aminoiminomethvn-2V3-r7-methn^^^ 

t QX9PYrro|idin-1-vlmethvnDhenoxv)aceti R arid m e thvl ester m^IQaSBiaiS 

.v \o l ":;-t}i'w;r.<:rr .? r no'':.-c-{-:. ".. • • f£»\- -i-c-nyi -)v» rjs :d<-<, : ; -'i/p»i>«.:u; J 
10 A, 4-Hvdroxv.3^m e thx/»h ft n 7 n n i tr | i Q| f e Jb .u t ' iv . JIC>in .. r:v ,. c 0 

o?<v7& a J?{iH!!£^ 0,:3&:t.mmol) t lQ. 225 mL of 

Tf ^if ?T&E ls W 5.9[ uti ?n..of te&butyl lithium:(45,6 .mL?77.6 

W$ 'Thf*?§P?\,W% fW^M!^^^#^.Ca^©/0»rJ?^fnn¥>j) is added. 
• .a » s^i^f^^H^^stirreiforlp minutes, then O a is slowly bubbled 
,k % .P?^^»^i^hu^ 5 ;^.^ ( |lrn^ f i^ solution isr 

allowed to warm to ambient temperatures. The solution is stirred for 16 hours. 

of H 2 Q r1! The.solutlon,is diluted with 
EtOAc. The layers are separated^ .The ,fir^n!gJayeT is : washe^with saturated 
"i : j : solution. r Thepf jganic teyer 5 ls, then extracted <wHh . 1 o: N~Na6k The 

•j^wr^?^ aqueous basic. layere.aj^acjdjfied tp pH=6 with 6N HGI. 9 cThe solution 
^$#1?$?^ ^ layers are dried over 

MgSO,, filtered and concentrated^ . Th^ title compound is obtained as a solid. 
•*J & >< H $t A MP^^m>S { m& miM (s.",1H), 7.40 (d, 1H), 6.8C (d. 
. *£,<hW*^«* E« MS. IMr fl |33. , f ,,, ; n , Q , T iH , ,;, ; , v - ;m . 

s ,if j!; iMfAS/r': r.t (Hf-". cG.i- n-'"--- 3? A i r i •*• ; r ■< .~c 
B- f4-Cyano-2-methvlohflnoxv^acetln anlrt methvl ast'or , -.' r H[ , .. 

Methyl bromoacetate (0.56 mL, 5.92 mmol) is added to a solution of phenol 

■-?■■: c<SSiMffl[ WtkJ&frSIAPiJIM andjetrabuty! ammonium iodide 
(0.57 g, 1.53 mmol) in 30 mL ofDMF; T^e/esultjng sqlutipn" is heated to 80°C 

. ^P! u l9 n v ls di,u f^; w /) h f E «Q A %.The resulting solution is washed with H a O and 

-!H- • >-f%% a J^?!b^i8«8 ' a Y? r *• ?^MgSO^fBtered,arHl^ . 

*?53WS^ ^^mMJQ&lfo ^iMm^chromatography eluting 

; » eC'v*. W *S l^^hHWWM!S^^m i me , ^^^9 afford the title 
35 compound (1.4 g, 0.8 mmol). K , ^ . . ^ ( ..' _ r 
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C. (2-Bromomethvl-4-cvanoDhenoxvtecetic acid methvl ester. 
; : The title compound is prepared as described in EXAMPLE 1 15, Part C, 
.. substituting (4-cyanp-2-methylphenoxy)acetic acid methyl ester for 
5 4-(benzhydrylidenylamino)-3-methylbenzonitrile. The title compound is 
obtained as a white solid. ■ r •■ r * 

1 H NMR (CDCI 3 , 300 MHz) 5 7.65 (d, 1H), 7.55 (dd, 1H), 6.80 (d, 1H), 4.80 (s, 
2H), 4.55 (s, 2H), 3.80 (s, 3H). El MS, [M]*=283. 

10 D. r2-(3-tert-Butvoxvcarbonvlamino -2-oxopyrrolidin-1-ylmethvl)-4-cvano- 
phenoxvlacetic acid methvl ester. 

The title compound is prepared as described in EXAMPLE 23, Pari B, 
. substituting (2-bromomethyl-4-cyanophenoxy)acetic acid methyl ester for 
, a-bromo : m-tpiuylnitrile. _,The. title compound is obtained as a white solid. 
15 ,jH^MR r (CTCj3,-3pO ! MH2):5^.K (m. 2H), 6.78 (d,.1H); 5.10 (bs. 1H), 4.70 (s. 
2H), 4.55 (AB, 2H), 4.15 (m, 1H), 3.80 (s, 3H), 3.20 (m, 2H), 2.60 (s. 2H), 1.90 
(m,= 1H), 1.58 (S, 9H). ,i / ' r- " ; . : . •,' t, , . 

■' ■ i. 1 ' ' ' * 

- E. M-Cvano-2-f3-f7- methoxVnaphthalerie-2-sulfonvtaminoV2-ox6bvrrolidin-1- 
20, ; vlmethvl]Dhenoxv)acetic acid methvl ester. < ; ^ i < 'v 
The:,title compound is prepared as described in Example 1 15; Part E 
substituting (2-bromomethyl-4rcyanophenoxy)acetic acid methyl ester for {1-[2- 
s (benzhydrylidenylamino)r5-cyanobehzyl]^oxopVrrolidih-3 acid 
>.k tert^butyl esters The; title compound is obtained as J a white ( foamP ? c 
25^ JH fvlMR (CDCI 3 ;;300 MHz);S8;35-(s, 1 H),t 7.90 : (d, l 1 H)J 7-75 (dd, 1H), 7.55 (dd, 
1H). 7.42 (d, 1H), 7.30 (dd. 1H), 7.20 (m, 1H), 6.70 (d, 1 H), 5.40 (d, 1 H), 4.65 (s, 
2H), 3.95 (s. 3H), 3.70 (m, 1H), 3.20 (m, 2H). 2.50 (m, 1H), 2.05 (m, 1H). FAB 
MS. [M+Hr=524. r " ":.,-vA'\Y3 

: '• : •„'.'. si ' >. *"'( tvrt. <.^'dL^!iiUm , * , .i "J? '..: 0 <:Q^liC'»--f. >Jl 
30 F. f4-fAminoiminometh vn-2-f3W7-methoxvnaphthalene-2-sulfohvlamino^2- 
oxoDvrrolidin-1-vlmethvnDhennxv)acetic acid methvl ester trifluoroacetate. 
The title compound is prepared as'descfiBed in i EXAMPLE 32>Part C, 
s substituting i{4icyan6-2-I3-(7-meth'oxyhapHth'alen 
_ .Oxopyrrolidlnriyylmethy^ estef for of 7 1 " 

35 : ibenzyloxynaphthaterie^^sulfonic^acid 

•• (S)ryl]amide.~'The title'compbund is obtained* as a white solid. ''■ t ' :v 
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1 H NMR (DMSO-d 6f 300 MHz) 8 9.00 (bs, 4H), 8.30 (s, 1H), 7.97 (d 1H) 7 90 
(d, 1H);^e5/(m72H)^7.SO (s."1H), -7.37<8T-.lH);>i25.(ddriH)- 7:.1(f(d, 1H) 4 95 
. > :- (AB.-2H)/ 4'.30 (AB, 2H),v4.05 (m,elH)?3:80 (s/3H): 3.60^8, 3R), 3.15 (m 2H) 

1.95 (m. 1H), 1.55;(m;i.1H);(FAB MS; [M+H]t=54lA Elemental analysis- 
5 c a | C ulated:wim^ fdund 
C=46.99%, H=4.84%, N=8.10%. biles gji-..- a as yanueW? 

-! '■• i .'•}• h) ns.ci , v Mr ob) 2«.\ ,(H r ;..h,\i cot . B ioco. rmm h' 

example 121 .r.rs,--^j .c vi l-« ;'r!s ... r-j,r , g ) ee>4 . ,. HL ; 
f4-fAmlnoiminomgthvn-p-f3-/7-m e thnv U n a p hthn , enft .p. glHf n n Yhmjn ^_ p 

1 0 t „ ,pyopvrrpli(1iP-1 -VlmftthwIlDhennyYl^t jc , aciri tr ; fl , n^Qflfiaa^-c ; x (I ! 

,1 Jo -a s°Jution of {4>(aminb^ 
: - :3 $Mlfp.nylamj^^ , f ester 

n? -'- ^""oroacetate (0;1^gri0M8 mmoO/p'repared as in EXAMPLE! 2d' Part E in 2 
* 15 - (JmLof ' ElOH ^'added-10 N-NaOH (0:05?ni# 'tn^soluHo^^t if refers hours 
" H After-this timer thersolutibn.is concentrated. <Th'e residuVis^ssoK&J in 2 mL of 
H a O and the pH is adjusted to 3 using 1 N HCI. (The solid which forms is 
collected by filtration. The solid is purified by RP-HPLC eluting with a gradient 

E! 10 aff ° rd the m ^P^(0.05.g; O:7jmm60 ! :as^white solid: 
:;, H NMR (DMSO,d 6 . 3Q0 MHz) 8 9.10 (bs, 2H), 8:70 (bs;'2H), 8;35v(s 1 H) 8 15 
' 1 I-.*" & m 8-00 (d. 1H),.7.90;(d,1H), r7:70 (mi,2H),o7.50 (s7lH)i?7i45l(s^ 1 H)' 7 30 
-c ; ■:: <M.»\H), 7.10 (m. ,1 H)-4.85;(s rt 1H)f 4.30 (ABr2H),r4.05 (m/ iH)j:3 8d (s 3H) 

25 r analysis cal;; C=4646%, H=3.74%/ N=7>42%; found 0=45.98%- H=3.87%, 

.(■•'Ah#-75&.(h. to ox ? /ii r ,r.» r?.r h bb, osa ,(H • h) 7 ;Hr 

•• • :, r ni) S'.;"?, .(H! .."-v 02 :■ ..." .mi tiTF, /'Hf ,rn) '>• •' -He 

EXAMPLE 122 .-. ?f/ 

4.(3-Amino-g-oxo-pvrro|idine-1-vlmethvlUhiop h c , n o .o. rr K^ n j rr „ n 

Ai 5-[0dmhi0Phenft-3-carboxalrifihyrift - 7 , , t>n;K>Cim< e'<i! 9.17 

a ,SM u, LP^? f Ltriiophene-^carb.oxa^ (36^,321 mmol)' in 80imL of 

CCI 4 ,and ! 60.mL,of : Hpfe.added2.5m 
.iK^ c !f xTo.^^u«n9 ^pfutipn WMmmftUgMm^ and^pa g -:iso 
mmol). The solution Js, refluxed for 6 hours., After this time, the reaction is 
cooled to ambient temperatures and 200 mL of CHCI 3 is added. The layers are 
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separated. The aqueous layer is extracted with CHCI 3 . The organic layers are 
combined and washed with 0.5 M Na 2 S 2 0 3 , sat. NaHC0 3 and sat NaCI. The 
organic layer is dried over MgS0 4 , filtered and concentrateld. The crude 
-product is purified by column chromatography eluting .with gradient of 2% 
5 EtOAc/ hexanes to 5% EtOAc/hexanes to afford the title compound (20 g, 84 
mmol) as a white solid. ' r V i : 
1 H NMR (CDCI 3 , 300 MHz) 5 9.78 (si 1H), 8.10 (s, 1H), 7.69 (s, 1H). 

* Br (5-lddothiophene-3'vnmethahbl^ : ■ 1 ' ^ \ ,i 
10 To a solution of 5 J iodothiophene-3-carboxaldehy^ (42 gll76 mmol) in 800 
mL of THF is added NaBH 4 (7 g, 185 mmol). After Ihdur/thd reaction is 
t quenched by the addition of 100 mL of sat; NH 4 CI. The resulting solution is 
diluted with 1 L of EtOAc. The layers are separated? The organic layer Is 
washed with H z O and sat. NaCI. The organic layer is dried over MgS0 4> filtered 
15 and' cohcentratedS^The 'title 'compound • (42 r g; ; i 75 ' mmol)'ls- obtained as an oil. 
1 H NMR (CDCI 3 , 300 MHz) 8 7.18 (s, 2H), 4.63 (s, 2H), 1.92 (bs- 1H). 

C. 4-Hvdroxvmethvlthiobheri£^ 

To a solution of (5-iodothlb^hen^3-yi)met^ 176 mmol) In 150 mL of 

20 e.DMRis added Zn(CN) 2 (12.4 ^Ho6'Wmol) ! Sahd Pd(PPh^ 4 (8:13 g/7.04 mmol). 

The solution is heated to 80°C. After 6 hours, the solutiori'is diluted with 3 L of 

EtOAc. The resulting solution is washed with' i N NH^bH, H^O a ncl sat. NaCI. 
*3 o The organic layer is dried over M^S0 4f filtered ancJ concentrated The crude 
a ;: product is'purified by column cftro of 20% 

25 v 'EtOAc/ hexanes to 30% EtOAc/'hexanes to afford the title compound (10 g, 72 
— u mrn'oiras a 6feaf fca^^oo *"« «™«* <" ^HOtaACia * Wei 

'H NMR (CDCI 3 , 300 MHz) 8 7.59 (s. 1H), 7.46 (s, 1H), 4.67 (s, 2H)^ 5.42 (t.s, 
'■) ^-iH):" ^i^ -iH" ,e N Cv V :H! rc.-:8»:HMO-:.i , IUJ; Hfwi h- 
:j 4 G ^.f , : ,ir ,rr,! 10 I ,{H: . : H'a \ vC ,(H' .m) S » 

30 D. 4-Bromomethylthiophene-2-carbonitrile. 

To a solution of ^ g! , 72;mmol), in 
360 mL of THF is added triphenyl phosphine (18.3 g, 76 ^mmol} an^CBr 4 (25 g, 
n 7& mm6l)7 > After 3 hours? tiie- solution is^Htereci [ and concentratecj^ The crude 
• product Is 'purified by column chromatography eluting with gradient of 5%, 
35 ■ EtOAc/ hexanes^o^ To%MOA r c/Re^ affoft the title compound (1 4 g, L 69 
mmol) as a white solid. 

*H NMR (CDCI 3f 300 MHz) 8 7.62 (s f 1H), 7.49 (s, 1H), 4.42 (s, 2H). 
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y sir--.; ii oin-opT- '- r.r ^ :••:«?»*: wh 1 i.jjf-Wti jri'f . ^ai 

,,,, JSJ-Boc^aminobutyrjc acid ([25 ?>: 115,mmol), triethyl amine (35, g, : 344 mmol), 

9ol{?3 mmolXare dissolved in 300, mL of THF. 
; £^jk<£Pjn#^ hydrochloride (27.4g. 143 

mmol) is added to the solution. The solution is. heated to;$0?C over 15 
"V-WScA V^«® Precipitate forms and the : solutlon Is kept at 60°C for 4 hours 
After this time, the solution is filtered and the collected liquid is concentrated 
The crude product is purified by column. chromatography in a gradient of 1% 
*1% ..MWty^Pjmmm&ti.&V the Mtt9'c^"p^(19.e o 98 
« «!* -Oon^ aer ;o - ( H9^ bebb., » ; »n 

^MrtcHTOKPF* 300 MW z ^6 r 17, (bs^lH). 5,08 (bs, 1H),4,12 (m,-1H), 3.33 (m. ) 

To a solution of (2-oxopyrrolidin-3-(S)-yl)carbamic acid te/t-butyl ester (3 2 g 
16 mmol) in 80 mL of TJ^p^ciprJXa^pfC.ls^added ^../.j, 
■<r- :< ; ^iBSflfW^^ 
-,2.0 ..-.(OO^l f^^.1^^99.t^fl^addfUofi.'the sqliitlon teiallowiecno warm fo 
; , (i , v amb.ent ^temperatures. After 2 hpurs. the solution is quenched by the addition 
i/. » r W J^ so !Mt!on Js diluted with H 8 0 and,EtOAc,,The layers are 
, , Bl f e Pfrated-,Jhe^ Nad, .The organic 

. , layers dried over MgSO,. flitted ^ndconcentrated^The crude product is 
Z *, r ) TO!* 1 * ^V*" ^at<>0«teelu?inp wijh- gradient of 20% EtOAc/CH 2 CL 
to 30% EtOAc/CH 2 CI 2 to afford the title compound (4 g.,13.8 mmol) as a white 
solid. ~ 

H NMR (CDCI 3 , 300 MHz) 6 7.51 (s. 1H), 7.45 (s. 1H). 5.12 (bs, 1H). 4.42 (AB 
2H), 4.12 (m, 1H), 3.27 (m, 2H), 2.58 (m. 1H), 1.93 (m, 1H), 1.42 (s. 9H) 
30 ' " 

. v hydrochlori de 

: ; 6S ^ r ft * 1 ^ 8 EtOAc,sat. with HCI 

g, 13.5 mmol) is obtained as a white solid. 
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'H NMR (DMSO-d 6 , 300 MHz) 5 8.61 (bs, 3H), 7.96 (s, 1H), 7.82 (s, 1H), 5.12 
(bs. 1H), 4.42 (AB, 2H), 4.00 (m, 1H), 3.27 (m, 2H), 2.31 (m, 1H), 2.03 (m, 1H). 

EXAMPLE 123 

5 g-C3-Amlno-2-oxopvrrolidlnR-1-vlmflthynrhi o phenB.P-ft a rhnnitr;ie hy drochloride, 
A. fS-Brnmnthlp phene^-vnmPth^ nol, 

To a solution of 5-bromothiophene-2-carboxaldehyde (15 g, 79 mmol) in 250 
mL of THF is added NaBH 4 (3 g, 86 mmol). After 1hour, the reaction is 
quenched by the addition of 100 mL of sat. NH 4 CI. The resulting solution is 
diluted with Et z O. The layers are separated. The organic layer is washed with 
H a O and sat. NaCI. The organic layer is dried over MgS0 4 , filtered and 
concentrated. The crude product is purified by column chromatography eluting 
with gradient of 5% EtOAc/ hexanes to 10% EtOAc/hexanes to afford the title 
15 compound (13.7 g, 71 mmol) as an oil. 

1 H NMR (CDCI 3 . 300 MHz) 6 6.91 (d, 1H), 6.74 (d, 1H), 4.72 (s, 2H), 2.16 (bs, 
1H). 



10 



B. S'Hvdroxvmethvlthiophfin e^-carhnnitrilf . 

20 The title compound is prepared as described in EXAMPLE 122, Part C using 

(5-bromothiophene-2-yl)methanol as the starting material. The crude product 

is purified by column chromatography eluting with gradient of 20% 

EtOAc/hexanes to 30% EtOAc/hexanes to afford the title compound as a clear 
oil. 

1 H NMR (CDCI,, 300 MHz) 5 7.52 (d, 1H), 6.97 (d, 1H), 4.87 (s, 2H), 2.26 (bs 
1H). 



25 



C. 5-BromQmethvlthioDhenfi-P-ra r bQnitrite 

The title compound is prepared as described in EXAMPLE 122, Part D using 
30 5-hydroxymethylthiophene-2-carbonitrile as the starting material. The crude 
product is purified by column chromatography eluting with gradient of 10% 
EtOAc/hexanes to 20% EtOAc/hexanes to afford the title compouna as a white 
solid. 

'H NMR (CDCI 3 , 300 MHz) 8 7.49 (d, 1H), 7.09 (d, 1H), 4.66 (s, 2H). 



35 



D- n-(5-Cyqn0thiPPhenft-2-Vlm Plhvl)-9 - o y on V rrolidin.3- v nn a rb a mlc arid tart- 
butvl ester, 
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The title compound is prepared as described in EXAMPLE 122, Part F using 
5-bromomethylthiophene-2-carbonitrile in place of 4-bromomethylthiophene-2- 
carbonitrile. The crude product is purified by column chromatography eludng 
with gradient of 10% EtOAc/CH 2 CI 2 to 30% EtOAc/ CH^CI 2 to afford the title 
5 compound as a white solid. 

1 H NMR (CDCI 3 , 300 MHz) S 7.51 (d, 1H), 6.98 (d, 1H), 5.09 (bs, 1H), 4.64 (AB, 
2H), 4.17 (m, 1H), 3.30 (m, 2H), 2.62 (m, 1H), 1.93 (m, 1H), 1.43 (s, 9H). 

IE. 5-(3-Aminp-froxQpyrrotidine^^ 

10 hydrochloride 

The title compound is prepared as described in EXAMPLE 122, Part G using 
[ 1 -(5-cyanothiophene-2-ylmethyl)-2-oxopyrrolidin-3-yl]carbamic acid tert-butyl 
ester as the starting material. The title compound is obtained as a white solid. 
'H NMR (DMSO-d 6 , 300 MHz) 8 8.59 (bs, 3H), 7.90 (d, 1H), 7.62 (d, 1H), 5.10 

15 (bs, 1H), 4.63 (AB, 2H), 4.10 (m, 1H), 3.25 (m, 2H), 2.28 (m, 1H), 2.05 (m, 1H). 

, EXAMPLE 124 

5-r3-Amino-2-oxoDyrrolidine-1-vlmethvnthioDhene-3-carbonitrile hydrochloride 

20 A- (4-BroiTtQthiophene>2-yl)mfithanQl. 

The title compound is prepared as described in EXAMPLE 123, Part A using 4- 
bromothiophene-2-carboxaldehyde as the starting material. The title 
compound is'obtained as a clear oil. 
El MS, [M]*=192. 

25 

p, 5-Hydroxymethylthlophgne-3-car^Qnitril9 t 

The title compound is prepared as described in EXAMPLE 122, Part C using 
(5-bromothiophene-2-yl)methanol as the starting material. The crude product 
is purified by column chromatography eluting with gradient of 20% 
30 EtOAc/hexanes to 40% EtOAc/hexanes to afford the title compound as a clear 
oil. 

1 H NMR (CDCI 3 , 300 MHz) 5 7.83 (s, 1H), 7.12 (s, 1H), 4.80 (AB, 2H), 2.27 (bs, 
1H). El MS, [M] + =139. 

35 C. 5-Bromo meth ylthioD hene-3-carbonitrile. 

The title compound is prepared as described in EXAMPLE 122, Part D using 
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5-hydroxymethylthiophene-3-carbonitrile as the starting material. The crude 
. product is purified by column chromatography el uting with gradient of 5% 
EtOAc/ hexanes to 1 5% EtOAc/ hexahes to afford the title compound as a white 
solid. , • ■ ••' ' : 

5 1 H NMR (CDCI 3 , 300 MHz) 5 7.91 (d, 1 H), 7.27 (d, 1 H), 4.65 (s, 2H). 

P. f1-(4-CvanothioDhen e-2-vlmethvn-2-dxoDvrrolidin-3-vl]carbamic acid tert- 

■ butyl ester. - cm -. ■• *&r.---. ~<>\ u-/ . . - 5 > :>'■ ■■ x 
; The title compound is prepared as described in EXAMPLE 122, Part F using 
10 5-bromomethylthiophene-3-carb6nitrile in place'of 4-bromomethylfhioph : ene-2- 
carbonitrile.: The crude product is purified by column chromatography eluting 
with gradient of 20% EtOAc/CH 2 CI 2 to 40% EtOAc/ CH 2 CI 2 to afford the title 
. >.• .compound as a white 1 solid;:-- ; - : - "- J V«' ^'^'S^ 

1 H NMR (CDCIg, 300 MHz) 57.86 (s, 1H), 7.14 (s; 1 H), 5.09 : (bW; 1H), 4.62 (AB, 
15 ; .2H);.4.16 (m,1H), 3.30 (m. 2H). 2.62 (m. 1H), 1.90 (m; iH^'l^ (s/9H).^ ' 

E, 5X3-Amino-2^xopyta>Hdine^lme^ 
hydrochloride 

Thejitle compound is prepared as described in EXAMPLE 122; Part G using 
20 [1 -(4-cyanothiophene-2-ylmethyl)-2-oxopyrrolidln-3-yl]carbam tert-butyl 
ester as the starting material. The title compound is obtained as'a "white solid. 
3 -H NMR (CDCI3/.300 MHz) 6 8.72 (bs; 3H), 7.81 (8.'lH). 7.35 \ (s, ! IH^ 5.10 (bs, 
-C ' < 1 4 63 (AB, 2H)j- 4.40' (m, 1 H)y>3:38'(m. i2H); *2l62 (m?1 H), 2150 (m,' 1 H). 
. , :,.o-. ^rif ;-:tuor; ar '&:iA .:iiy' ! -f'- -..i c f.d 0.' 6".ir"£ tyojurf: b=iC. (iomm 
25 .EXAMPLE' 125^ : ©'-,6 t:fc*s. urt r .C,H r. iB :>AO}3 'tw buJoi: . 

• : : . t . .4-f3^S)^7^Methd^nabhthalene-2isulfbhvlam 

rthiophene^2=carboxa?nidine f trifl^^ ' ^ Ji » " v ' 

.. . ./ ic.HO oAOi?. <>?or 5o j.-.6.!r.>s-!p r,ti*.«v fcniiule Vi-q.- ■■ ^ rmv.j! 

, - ■ A: 7-Methoxvhaphthalenev2-sulfonic ^cjcij sfolijm salt* ; r ' : ' ; ' ; 
30 To ai suspension' of 7-hydfoVnapKt^ a^fsoSum^t (10 g, 

- : 40.2 mmol)3lrii150 mD%f2:i^H 2 0/6t}ianol ^H3j^ap^.78 g, 44.7 
,•• i mmbl):at room temperattirer ;; the mixture'! .'"stirred until a homogenous solution 
forms, and dimethyl sulfate (4.23 mL, 44.7 mmol) is then added, A precipitate 
eventually forms-krid4h"e v -M 
35 mixture is concentrated VtfracSaantf 

r absolute EtOH as a slurry'for Vhc^Si 1f T^ff'^rift§ftai is fiiiere^ and dried. The 
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solid is heated at reflux in i ipo 1 mLcof,95%^EtOH for 2 hours, allowed to cool to 
o r ?.9^:? e ? , P^a* u !;%i^red and dfmt6 i givfiB.'lZg-tAAhv\m-c6if\pt»und. 

(s. 1H), 7.14 (dd. 1H). 3.86 (s, 3H) biios 

5 .(H?, ,s) 39 i» ,:HI ,U) ,(Hf ,W >9.\ 8 (sHR* DCS .I OOO) MMJ/I H r 
B. 7-MethoxvnaDhthalftnft -2-sijlfnn V l r.h |nrjrf ffi 

-«ki?^.v^^ f . -Mlf^P^^l^lgnfr^uWonlc- acjd<sodium salt;(8.'12 g, 31 . 1 
mmol) in 80 mL of thionyi chloride is heated at 80°C for 3. hours JmA! few drops of 
- ur>j n D MFJs added r#.-y|goroyg ; |)ubbJ!ng. resulting .and-thi* mixture is Heated for an 
. • v r/i .^fli^gWA^^oShf "s allowed to. cool to room tempefature and 

-iL'io ^"»5§nl^W^im»Yd^%.^ue js diluted in- EtOAc and washed' - 

.-' : Q nfW&8*&%y®) mStJ&hJ *WQ) solution:and:saturatedNaCI?ivThe . 

organic layer is dried over anhydrous MgSP 4 -» filtered and concentrated. The 
C.\ S3.* SW^Rfe* fe. purified by ^columnichromatbgraphy.eluting with 20% 

1 5 H^/^?^m&*& r ^toto<W9QMri- (5.2 g, 20.2 mmol) asfa' white^solid 

1H NMR (CDCI a , 300 MHz) d 8.49 (d, 1H), 7.96 (d, 1H), 7.85 (d, 2H), 7.39 (dd 

G f. ?u > fts 7- Me t hQX Y n ^P h thalene-?^ulfoni c aoirf-n-f5 ^vanothin n heh.3.-viriiAthv»\.9. 

,!oa f .X° P a FPSfe&Sl 1r^^lPp-2-oxppyrrolidjne-J,ylniethyl)thidphen^ 
„>d> jr.a^^JHlW. t ¥? ! !ft M ^^4l M^wm^prjapa^srw EXAMPLE 122, in 
.j-r 1 R| 1 ?j3. < ?! S^^J^f^^ chloride '(0.51 g, 

2 mmol) and triethyl amine (0.55 g, 5.4 mmol). After 16 hours, the solution is 
25 diluted with EtOAc and H 2 0. The layers are separated-sTHS drganlciayerls 

i dried 
over MgS0 4 , filtered and <x&bb^ purified' by 

column chromatography eiuting with gradient of 10% EtOAc/ CH 2 CI 2 to 20% 
EtOAc/CH 2 CI 2 to.aff^theJ^ 

fP:r, ^^tt.^W^6*s1H)^W(*i1H)l 7173 (dd, 

^ Ity T *&%iW\&&&' 1H >- 7^J(^|-1H)^:-.(m ? 1H)j'5 4 33.(b87.tH) f 4.29 

y;ui- ! A MS?f ?.f ! SfcSttA 70 (n}tfflu^ (%,2h!),m.(m i .-1H),2 ? 08 (m, 1H). 

•,:-!;-io»-«q A .t'c-'-'hs p3.1t si ic.Tr.-: *fc ,.Jm >JS» etPTius Ivrranvb bnp .sn-ioi 
,, P. 4-r3-fSH7-Methoxvnanhtha^^ 

*'" 35> ' Vy^^X^M^'g^^fP!^ trifl»prOfloptm»- ^ono3 E i erj)xln u- 
,, i r -.cJ°^IS^ ?! SSaJfe ^^ nt ^^-§M'|9nlc acid-[1-(5icyanothiophen-3- 
ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide (0.3 g, 0.73 mmol) in 20 ml. of 
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EtOAc:CH 2 CI 2 (2:1) at 0°C is bubbled HC, gas for 5 minutes. After 5 hours, the 
solution is concentrated. The resulting residue Is dissolved In 20 mL of MeOH 
and cooled to 0 0 C. ; cAmmonia gas is bubbled into the solution for 
5 .minutes. After this time the solution is heated to 50°C for 3 hours. The 
5 r • solution is then concentrated/ The resulting crude material is purified by 
RP-HPLC eluting with a gradient of 10% CH 3 CN/H 2 G> (0.1% TFA) to 60% 
CH 3 CN/H 2 0 (0.1%\TFA) and the appropriate product fractions are lyophilized to 
provide the title compound (0. 1 3 g, 0.23 mmbl) as a white solid.' : 
■H NMR (DMSO : d 6 , 300 MHz) 5 9.26 (bsi 2H), 9.07 (bs, 2H), 8.33 (bs,1H), 8.16 

1 0 , (d, 1 H), 7.98 (d, 1 H), 7.91 (d. 1 H), 7.82 (s, 1 H); 7.69 (dd, 1 H), 7.53 (s, 1 H), 7.30 
,(dd, 1H), 4.31 (AB,2H), 4.08 (mi 1H), 3.87 (s. 3H)/3.06 (m; r 2H); sfoe (m. 2H), 
1.95 (m, 1H), 1.55. FAB MS, [M+H] *=' 458. Elemental analysis calculated with 
1 mmol of H a O and 1.5 mmol of excess TFA cal. C=45.64%, H=4.p7%, 
N=8.87%, found C=45.88%, H=3.97%, N=9.12%. " A ' 

1 5 - - . >t • •: ' v>* v Q •'/'>• ••i^;''i , '-. ;-an ^r»G.>"-.! Ti^mi'C;' ! v Ik 
EXAMPLE 126 ■ • • ;, .. -rjy.i Q'^A:'^rrvr>^ ' VvVii 

4-{3-(S)-f(7-MRthoxvnaDhthalene-2-Riilfnn v nmethvlamino1-2-oxn PV rrolidin-1- 
Vlmethyl)thioDhene-P. rarboxamiriine trifliinrnflpptgt p^ -v. 

20 r A, T-Methoxynaphthaleha^sulfonlcao^ 

,oxopyrrolidin-3-(SWnmPthyi a m?^ i. -,: : , ■ ^ • . ,v , l0>1 

. To a, solution of 7-methoxynaphthalene-2-sulf6hic acid-[1 -(5-cykn6th ! iophen-3- 
, ; . . ; ,yJmethyl),2 T pxopyrrphdin-3-(S)-yl]amide (2;36 g^5.35'mmof>, prepared as in 

EXAMPLE 125. Part C, ;in 16 mL of DMF is' added Mel (1.14 g\ 8.03 mmol) and 
25 I^CCX, (1 .1 1 g. 8:03 mmol). After 16 hours, the solution is diluted with EtOAc 

and ^20-::^ and 

sat. NaCI. The organic, layers dri^ 

i : -. : -(2)The..crudeiProduct' isrpurtfleci Byl»lumrch%?nat^j)riy eiutlngVitrforeeient 
L , pf 5%. EtOAc/GH 2 CI 2 to 15% EtOAcACHiCI, to affon^tfie title^comp^unb (2.30 g. 
30 5.05,mmol)..as'a\whife"eolid i - t><~' a ;.i JO. HO to : ~.\ >\o-u::\ u 

1 H NMR : (QDei,,. 3 00MHz)8 8.40 (s, 1H), 7.91 (d[ ^7:82 (s,1Hj! 7178 (s, 
1 H). 7S46 (s. 1 H), 7,39 (s, 1 H), 7l27 (m?2H). 4.88* (t. 1 H), 4:40 (AB,M^ 3.95 (s, 
•:, 3H), 3.26 (mt 2H), 2;80*(s^3H)/ 2.3B (rn, T 1Hj, ! 2:b5 (m^1H)? : ' 1 

.in. t- r.Si ,{M r S. r'S;. ,mj kS.t ,(H5 .G/*} ^:.F. ini, ,?} •<. S. 

35 P . 4-{3-fSH(7-Methoxvnaphthalene-2-sulfonvnm^^ 

i-yimethY l)thidph9rie-2^afhn^^ - ! : ' 
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<n j ,,-:> i ;c. ti7-Methoxynaphthalene-2-suIfonic acid-[1 -(5-'cyaridtfiiophen-3-ylmethyl)-2- 
- yo^*-'. to P,xppyrrplidin-3-(S)-yl]niethylamide is converted to the title compound as 

described in EXAMPLES 25;. PartlD.* rThe^cmde' produlrt-is^puf RP-HPLC 
,.h , ejuting in a-gi;adie.ntMi1Q%- 2 CH,CN/H i O)(0.'4 % 5 /11?A)W80%CK;CN/H 2 O (0. 1% 
5 - jTFA^.and , the. appropriate product fractions. are lyophilized to prdvide"the title 
■ ;J -^compound. as a whitetsojid: e \°or to -jn^ibs-.u s rtiiw gn'riv;- OJ^i-'-T^ 

(d,1H), <i 7 ? 95.(d, 1 H) i; 7.91 r (Si tH).-)7.80 (s, .1H);>7:68'(dd, i'H), 7.55 (8/1 H). 7.32 
t s .(Hr.W'W 4 - 86 1 H). 4,37 (AB, y 2H)/ 3.87 (s, 3H)T'3;46 (rnVlH)."3^4 (m, 1H), 
lb,.. u 2. d 46^(s, 4 3H), ! 1.?5 / (m, ,1H) ( i 1,74 (m,;1.H).r FAB MS, [M+H]*= 473.I Elemental' 
' H «i W!y a ri calculated with 1.5 mmol of H 2 0;cab C=46 ; 98%', :H=4.60%* N=9. 1 3%, 

.ifV0.ft=H ,o?l-8.^-0 .-so A^T e&eoxs to Ionian 5 f om C,M u •.•>-• i 
EXAMPLE 127 .^gr S-V, ,/»°Te B=H .«T38.c*>-Q- br:i-ot ^'ta.a^i 
15 2-fri-f5-Carbamimidovlthiophene-3-vlmethvn-2-oxoDvrrolidin-3-fSWyiy7. 5i 
methoxvnaphthalene-2-sulfonvnaminola cetamide trffluo?6ace'tateft >- * 

"""A. 2-fM -(5-Cvanrthiigh^ 

methoxvnaphthalene-2-sulfonvnaminolacetic acid t ert-butvl ester 

Vrbmoacetate in place of Mel to givej;the$tle compound as a white fbam. 

r^iwIqrJlMI!^^ 7:39 (S, 

, F t^M^ (rn, 2H)r ; 4 : 52 r (to1H) v ^.(AB^tf); :4;22c(AB^2H);S:95 '(si 3H), 3.26 
•y '. '.. ; j , n (m, 2^), 2^2 (m,1 2,42^.-1 H).v1. 43 (Si; 9H).0 .SS^.r 3JS>vV>X3 

?fc «lliv.' baUHb ;, ! noitutoa arti .cnuort St vf * Horn* WS .0 r r.t) c OO.>; : ': 
j. : P ; 2 f l -^;^ ) 
, : . metJioxynaphthalene-2j-su^ acid.s mo si P .' u& v* Jt~. 

,1/ .Jo ^so'iitton of.2^ 

J '~ . ., ftrf&P?!^ acid terfcbufyl ester:(0.40 g. 

30 0.72 mmol) "in 1 5 mL of CH 2 6l 2 is added 5 mL ofeTFAvv. After 2 i hoursfthe 0< 
{ solution ; isxqncentrated to giye^the tjtlacompourid aS'a white foarhl^ H ' 
, c ' ^kj^^C^^!^ 6836,(5, 0 H),, 7*1 (d, t 1H); 7:80 (d, 1H). 7168 (d, 
iHj. 7.50 (s, 2H), 7.31 L (rp tl 1^, r 7,25 (me1.H).:r0.4C(m;'lHJg4v73 ; ffi.1Mj^.47 (a. 
2H), 3.95 (s, 3Hj, 3.92 (AB, 2H), 3.32 (m. 2H). 2.42 (m. 1H), 2.13 (m. 1H). 

Cr24ri-(5-Cvanogophjm^ 
methoxvnaphthalene-2-sulfonvltominolacetamlrie. 
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To a solution of 2-[[1-(5-cyanothlophene-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]- 
(7-methoxynaphthalene-2-sulfonyl)amino]acetic acid (0.40 g, 0.80 mmol) In 6 
, mL of THF at -1 5°C is added triethyl amine (0.10 g, 0.96 mmol) and ethyl 
chloroformate (0.09 g, 0.84 mmol). The solution Is stirred for 1 hour! After this 
5 time, NH 4 OH (0.07 mL, 0.90 mmol) is added and the solution is allowed to 
> warm to ambient temperatures. ' After 16 hours, the solution is diluted wr«.h 
EtOAc.; The solution is washed with 1 N HCI. sat. NaHCO, and sat TnbTJS. The 
organic layer is dried over MgS0 4 , filtered and concentrated. The title 
compound (0.28 g, 0.56 mmol) is'obtained as a white foam. 
10 , ,'H NMR (CDCI,,.300 MHz) 5 8.38 (s. 1H), 7.88 (m. 3^7:38 (m, 4H); 4.51 (AB, 
2H), 4.12 (m, 1^/3.951(8* 3H),'3.78^ABi ^S&tfl&ftfl ^32 frri/SH). 

f D, e : 2-rM*(5-Carbamimiabv(thf6^ 

methoyvnaPhthalene-2-sulfonvna minolacetamide trifltjornanptat^ , 
1 5 2-H 1 ^5-Cyanoth iophene-3-ylmethyl)-2-oxopyrrolidin-3- s (S)-yf : ^7- ' 

methpxynaphthalene-2^sulfonyl)amin6jacefamide is 'converted to the title 
compound as described in EXAMPLE 125, Part D. The crude product is 
purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H z O (0.1% TFA) to 
60% CH 3 CN/H 2 0 (0. 1 % TFA) and' the appropriate product fractions are 
20 lyophilized to provide the title compound as a while-solid. - 

1 H NMR (DMSO-d e ';> 300 MHz) 5 9.23 (bs,2H), 8.91 (bs; 2H), 8.41 (s, 1H), 7.92 
(m.3H), 7.78 (m, 2H), 7.58 (m, 2H); 7:32 (dd, 1 H), 7.20 (m, 1 H)^4;78 (t, 1H), 
4.38 (AB..2H), 3.90 (s, 3H). 3.67 (AB.12H), 3.18 (hi, 2H). 2.04 (1*; 2H). FAB 
. < MS, [M+H] *=5 1 6: n " . ' ! ' '»■•; ' « - ' :r ,:; •'" 

25 .• m, 38 ■ H : '. o ' c ' <..:; % : 

EXAMPLE 128 

4H3^SHf7-MethdxvhapHthal^ i . 

y lmethvl}thiopherieV^c¥rt^ 

30 A' ^MethoXvhaphthalene^sulfe 

; 'oxdpVrrolidin-3.fsrv1ih^^ia^iri^ ^ ; ^ ( v ; ; ~ J **' 

THe title compourid'is'prepared-a^ 126, Part A using berk.'l 

- i: bromide in place 'of 5 Mel tdgiveTthi titlS 'c^mpduhd^s iC a wh& foam' ' 

1 H NMR (CDCI 3 , 300 MHz) 8 8.44 (s, 1H), 8.6^^1^^7:91' (ml 1H), 7>9 (d. 

35 .1 H), 7.53 (d; : 1H)« 7-23 C (m; ! 8H) 4.52 (n¥, 3$%$^; 2$ a95 (J,' 3H), 3.08 

. (dd,2H),2:28(m\lH),2.X)5(m,hH): ' ' ; f 

•:V >..-) fJA-. M i! r. •' : ..'if ,'• .1. -r - ?_\ 
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..!. ( > v -P« 4-{3-(g)-f(7-Methoxvnaphthalene-2-sulfonvnhfln 2vlaminbVg.r>xo.Dvrrolidin- 
■ l-VlmethvllthiQDhenft-2-carboxamidine trifluoroaftfltat^r. pontes \ } 
■;,<>.* t"$5$W*ptyh$^2-su}fgriip ,a c W-ri.r.(5-cyanothiophehr3-ylmethyl)-2- 
,-. ,, i a ^SPX rro M^riCShyn-be tofoe. title compound as 

oP^^&^&fiX^&J 2 ?* Partp. n Jhe;crud.e.product ^purified by RP-HPLC 
v jW^-fl^^ ?M9% CH 3 CM/H 2 O l (0,1,% ! TI!A) l to 80% CH 3 GN/H 2 0 (0.1% 
-! ; ■ : ^ FA ^ an x d ^e n approRriate,prpducti.fraptions,are: lyophilized to provide the title 
compound as, a. white solid.. v,*;^ ( c>-'r>M i«?vo bo'-iu ?i - -.■••si air-sew 
1 H NMR (D^p-de. 30p,MHz) 5 9.22 (bs, -2tf),_9,08 ; (bs, 2H)r 8.4 1,i(s.1H)V 8.00 

yip-, (^lH^^^,(i4H)^7.^X8,(?H),r7.W.(m. 2H); 7:52 ( S ;:iH); 7.21 (m,6H), i; 4.7i 

>H A^lv 4 -19^) 2 £^^ (mj 1H), 2.93 (m, 1H), 

2.1 2 (m, 1 H), i .62 (m, 1 H). FAB MS, [M+H] ♦= 549. Elemental analysis cal. V 

15 E ^ M ^v^o 2 f-rjbilc^v.ncxo-2-r '.-|<*r^-C- ensrttoidJoi myO-S*- 1 :•: 
f ,v 4-f3-fS)-(5-ChlQrQ-3-mmhvlhenzofbtthionhen^2- S ijifonvi a m;nnu^ rt v». 
^ . PVrr°'idin-1 •vlmethvnthioohene-2-carhnyamldlnfl trifli.*.™™^ nv , 

"< £ V}-'r.0) C.\.!';\:'?CvHO'<^0 r *o-J»r>?b;.nr.s .i! ;>niiulp G.'^H HR y-J b^iiUM, 

At . ^n'oro-a-methvlbenzorblthfoPhene ^^snlfonin ariri.f.i- 7 5 . G y a nhthinphpn- 
20 3-vlmethvlV2^pvrrolidin.a^SWn a miri a ^. ^ e >, v0 -, q c , -yy : - iq o V | 0 ? 
v-/ s hT^ ««e d cc«iix> r unc| Is prepared as in. EXAMPLE .i 25;- Part C using 5-chjoro-3- 
[t i ; . ™? v^t? n20 (PJ <htoplTM» ne L 2-sujfonyl.chloride; in place, of 7-methbxy^ 

pa>h^alenar2 T .Sijifpfjy( chloride to giye.the title compoundlas a'whitefoam. 
'H NMR (CDCI 3 , "300 MHz) 8 7.89 (m, 2H), 7.43 (m. 3HJ. 5.69 (bs, ,1 H); 4.42 (s, 
25 2H). 3.90 (m. 1H), 3.26 (m, 2H), 2.70 (s. 3H), 2.62 (m, 1H), 1.89 (m, 1H). 5V 

02 r 3J r -lMAXL> . ) 

PXopvffblidrn-1-vlmethvn-thl^ 
5-Chtoro-3-methy)tiMiz^ 

30 y'methypjp-oxpp^ 

described in EXAMPLE 125. Part i^^ t %^Hi^f3^|^:V PMriffied ..by^RR-HPLO 
e, ^ , ?9,l n , a ; i 9^i e ^ < ? f 1^.fW#^cl^W^§9» CH 3 C.N/H 2 0 (0.1% 
TFA ?4$ .^^^N^^^^^ fr^l 0 ^^ ^Pphllizsd. to proyidejhe title 
( ...compound as.a whjte solid. , , Lft . t) ^ Q ? ( , MV| 00f tt oc,'!) hmh f ». 

?? U N w <w^ A flM^i? ?- 2 t>M^M7^. (d,.iK», s.04 

( m - 2H ). 7.80' (m, 2H), 7.54 (d, 1H), 4.31 (AB, 2H), 4.12 (m, 1H). 3,1.1 (m,«2H), 
2.58 (s, 3H), 2.03 (m, 1H), 1.60 (m, 1H). FAB MS, [M+H]*=483. 
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EXAMPLE 130 

5-(3-fS)-f(7-Methoxvnaphthalene-2-sulfonvnmethvla miriol-2-oxop vrrolidin-1- 
vlmethvl)thiophene-3-carboxamidine trifluoroacetatie. ■ 

5., ;.~ r - ... ,.r..C •.•! ■ 

A. 7-Methoxvnaphthalene- 2-sulfonic acid M-(4-cyahothlbphen-2-vlmethvn-2- 
oxopvrrolidin-3-fSVvnamide. 

The title compound is prepared as in EXAMPLE 125, Part C using 5-(3-amino- 
2-oxppyrrolidine-1-ylmethyl)thiophene-3-carbonitrile. hydrochloride, prepared 
10 as in EXAMPLE 124, in place of 4-(3-aminbr2-oxbpyfrolidine-1-ylmethyl)- 
thiophene-2-carbonitrile hydrochloride. The crude product is purified by 
column chromatography, elutlng with gradient of 10% EtOAc/CH 2 CI 2 to 20% 
EtOAc/ CH 2 CI 2 to afford the title compound ais a white solid. - r,< 
c FAB MS. [M+H]*=442i ° ' - X? *u ■ V t" 

B. 7-Methoxvnaphthalene-2-sulfonic acid M-M-cvanothiobheri-2-vlmethvn-2- 
oxoDvrrolidin-3-fS)-vnmethvlamide. i v ;. :r ,4; = 

.. . The title compound is, prepared^ in EXAMPLE 126, Part A using 7- 
methoxynaphthalene-2-sulfonic.acid [1-(4-cyanothiophen-2-ylmethyl)-2- 
,20 ^ oxopyrrolidin-S^SJ-ylJamide in place of 7-methbxynaphthalene-2-sulfoni£ acid 
[1 -(5-cyanothiophen-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide. The crude 
0. product is purified by column chromatbgraphy r elutlng. with gradient of 5% 
. . , EtpAc/e ; H 2 CI 2 to 15%.EtOAc/GH^CI 2 to' afford the title compound as'a white 

. ; . .. Solid. ,(•:»• -xv?/ '". jy,K ".3 ,(Kf , 1:) C;;. r> {:•■" f T.) 30 ~ . i 0. >-A' 

25 'H NMR (CDCI3, 300 MHz) 8 8.41 (s, 1H), 8.00 (m, 1H), 7.90 (d, 1H), 7.82! (s, 

k%^(DP-..2H)..7i24:(0.'.:2H), 7v10 (s.1 Hfc?482 : ($1 POi' 4;58 r (AB^H), 3.91 (s, 

3M)iJt^!(m.^.-M^»i'.3H)-,'.^37 (mi 1H)»2 03 (m>MH)' ib - ? ' 5 

. •: : -i- : o;fiionnvo^)-'). Ixob c«no-lLa-i.-ft''.3r;'^:- -hOi'V:. • - -i*' — »«=: v. ..r."'-- 

5^3-fS)-f(7^Methoxvhaphthalene-2-sulf6hvlVmethvlam 
30 1 -vlmeth V IUhiODhen^3.n a rbo'xamidih^ hydrochloride: ^ ^ t; " 1 ^ 
c ! ./. 7-Methpxynaphthalene-2-sulfonic ; acid [1 -(4-cyanoth i iophfeh-2-ylmethyl)-2- 
oxopyrroJidin-3-(S)-yl]rmethylamide is~Gdhverted to the. title* com pound as 
described in EXAMPLE 125; PartD.-The crude :t prbauctiis purifiea L by RP-HPLC 
0 r . ekitingJn a gradient of '10% CHjCf^blo^eo^-'CHjC^^d'anb 4 ^^' 
35 ^appropriate product fractions are lyophilized to "provide tha title compound as a 
.white.; sol id. n.) c< f .3 A) OS. i- •" ,c..'7- ; .;;•!' tfA". N •' H " <; 
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1 H NMR (DMSO-d 6 , 300 MHz) 5 8.88 (bs, 4H), 8.41 (s,1H), 8.35 (s.1H), 8.00 (d, 
1H), 7.92 (d, 1H), 7.68 (dd. 1H), 7.57 (s. 1H), 7.48 (s. 1H). 7,32 (dd.' lH), 4.82 (t, 
_ if •'< : 1H)^4.50JAB, : 2H)?j3.88 - (s; 3H).-3.2,1 (m, 2Hfr2:63 (s?3H)~ 2.00 (m.'IH), 1.72 
(m, 1H). FAB MS,;- IM+H].>:473. lEIementaLanaly^^'calcufatea- Wlffi'0.7S mmol 
5 of H z O cal. C=50.57%, H=5.1 1%, N=10.72%, Cl=6.78%, found C=50.52%, 

; if) .-;.^;,EXAMP].E,131 i WMAX-l.:i bei^yj i-i bn» !.-=•; :noo s!J.l w.'f 
leqev.-. 4-f3-(SH( 5-Ghloro-3-methvlbenzorb1thioohene.2-sii |f6nvnben2vlaminnyp. 
1,0 - ,: : oxoPvrrQlidio^1-vlmethvl)thiODhene-2-carboxamidine trifluoroacetate. 0 r 
V : ;.>^!-ud 3! Joubo"? 3b.; -o eifT ,sbncMocnbs;ri sliUinodis^-2-sn9fiqo!fit 
- A/ 5^Chloro-3-methvlbenzorblth?o^ 
3-vrmethvnr2-oxoDvrrolidin-3-fS>-yll-b en2vlafnidflfi o) s :O r M:) ' 3 
The title compound is prepared as in EXAMPLE-126; Part A using S-ohloro-S- 
15 methylbenzo[b]thiophene-2-sulfonic acid [1-(5-cyanothiophen-3-ylmethyl)^2- 

■zi i }LiX*!S&PW*!&^^ place of 

7-methoxynaphthalene-2-sulfonic-acid : ^ 

oxo^pyrro(idin:3-(S)ryl]amide. arid benzyl bromide' in" place of Mel. J The crude 
r product is purified by column chromatography eluting with'gradienPof 40% 
- 20 ;o i.EtOAc/ hexanes .tp ,50% EtOAc/hexanes to ! afford the title compound as a 'white 

-,. 8plid. - c-t.:r.'.<.ri v .ff 3 .)-e-t-."bHcn-!>'i:-vv--. i-'Jv^.'t-- .iv-K- '■3f1'.olr'4on«*vo H 

•? H >MW@i9PPt^|MWA7t«?-(«r.JlH)y.7v75 (d;2H)>7:43 (dd, 2H). 7.40 (s, 
v-i »w 1 H)i 7.32 (m ; 2H)/f7.28,(m, 2H), 4.88'(AB,^1 H),-4.64 (tp1 H), 4^38'(ABj 2H), 4.22 

(AB, 1H), 3.06 (m, 1H), 2.90 (m, 1H), 2.71 (s, 3H), 2.28 (m, 1H), l!8iP(m. 1H). 
25o^. , jj-jj x)(#-\ .(.Hf .rr* 00. ii ,\< • J .ft) tKv & .xKM 00c . r S"J'.; : RMtf K '• c2 
. .;• B; 4-f3-(SHf 5TChloro^3-methvlben2ofbVhl6ph e'ne-2;sulforivlVben2vlamino 
oxoDvrrolidin-1-vlmethvl)thiophene-2-c arboxamidihe trifluOroafeetat^ 
5-Chloro-3-methylbenzo[b]thiophene-2-sulf onic acid [1 -(5-cyanothiophen-3- 

... a .^.yi^ 

30 "compound as de^cr^^E^M^^IgSvJM-PK The. crude product is °- 
- , , purified by n BP t -HPLp eluting in a gradient of 1 0% CH 3 GN/HjO (0. 1 %• TFA) to 
aju L 80%^H3CN/H 2 p,(0 j: 1%,TFA). and th© appropriate product fractions are 
n r ; lypphiJizetcltO; provide the.title.compound as:a h white' solid J :i b-.-iifjs&i. 

1 H NMR (DMSO-dj,j 300 MHz) 5 9.30 (bs. 2H)P 9.25 (bs>2H), 8.05 (s';1H), 8.03 
,35 JS,1H). 7.82^, 1H) K 7.80 (s, ; 1H), 755 (dd (i 1H), 7.28 (m; 2H)? 7.21 (mi 3H), 4:82 
(t. 1H), 4.62 (AB. 1H). 4.25 (AB. 2H). 4.20 (AB. 1H). 3.13 (m, 1H).'2.91 (m. 1H). 
2.60 (s. 3H), 2.15 (m, 1H), 1.62 (m, 1H). FAB MS. [M+H]*=573. Elemental 
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analysis cal. C=48.94%, H=3. 81%. N=8. 15%. found C=48.60%. H=3.71%. 
N=7.90%. 

EXAMPLE 132 

5 - 4-f34S^ffMethanQsulfonvn-r3-Dhe nvlDroDvnam'iho1-g-Qxopvrroiidin-1- 
ylmethyl)thiophene-2-carboxamidine trifluoroacetate. c 

:.. ■;, A. Methanesulfonic acid ri-^5-cvanbthidDhen -3-vlmethvlV2-6xQpvrrolldin-3- 

fS)- yll a mide . - 
1 0 The title compound is prepared as in EXAMPLE 125, Part C using methane 
(■ •"-■■r '■• sulfonyl. chloride in place of 7-meth6xynaphthalene-2-sulforiyi chloride to give 
the title compound as a'white foam: !!ui ,c ' nia!! ' 

- y iH NMR (CDCI 3 , 300 MHz) 5 7.52 (s,' 1H), 7.43 (s, j H)~ 5. 1 0 (b'sriH)? 4.44 (AB, 
2H),4.18 (mMHj;'3.39 {nv 2H), 3.15 (s, 3H),'-&66 (m,1H);2;bo "(m, ) 1H). 

- c B. : Methahesulfo nic acid M ^'cvanothiob^^ 

(S)-yn-(3-bhehvlproDvl)amideP ) ■ r '''' ' : 

The title compound is prepared as in EXAMPLE 126, Part A using 
■ .. methanesulfonic acid (1-(5-cyariothrophen^ 
20 yljamide in place of 7Tmethbxyhaphth"alehe-i2-suifdnic acid [1-(5 J -cyano- 
< thiophen-3--ylmethyl)^2-oxdpyrr6lidin-3-(S)-yn^ and phenethyr bromide in 
,-! i place of Me! to glve^lhe-lltle- c6mpdund''ais aMfte'tekni: '* ' n nc - fi,,! ^ 
:> : 0- '■•tH'NMR- (CDCl£j 300 MHz) 8 7:48 (s^1H), 7:40 (s/lH), 7.23^5^4.52 (AB, 
! ■ ,, v1H)^.30 (m; 1H)v 4^6 (AB;h H)f3^ c 2 (m Ah>^?12%3hV 2M$$H), 2.15 
25 ,: (m. 2H).s1- i 94:(mV2H). ^ tnrs^i M :;an ?'snoo--q^ er;; ~s 

fti.oa etirlvv s a;;. 

• . r C^V4^3-(SV4fMethahesulfon^^ 

Methanesulfonic acid-[1-(5-cyanothiophert^-ylmeth^ 
30 yl]-(3-phenylpropyl)amide is converted to the title compound as described in 
EXAMPLE 125, Part D. The crude product is purified by RP-HPL4eluting in a 
gradierlt-df A 6% CR 3 iGN/H^b (0^ and 
the appropriate product' fractions are r lyoph^ 
as a white solid. 

3.5 U M 1 H.NMR (DMSO^i«300MHz)-'5'9.2e^^ 7.85 
(m,1H), 7.23 (m, 2H), 7.15 (m, 3H), 4.55 tf^^^^SMffisU), 
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r v % , 3, t 12 (s, 3H), 3.0^(m,.1H), 2.56 (m.<2H),. 2.31 (m,1H), .1.91 (m, 3,H).t>.FAB MS, 

EXAMPLE 133 M£ : HJ c .r-.VX3 

vlmethvi)thtoDh«^^ r o, L H U 'ai. BIB 1 * 

>; L< A. MfittanesulfoDls fl(?i(1-n-(5-Q vanothiophen- 3-vime t hvn-2-6x6bvrr 0 iiriin.a. 

( S)-vlUnaphtha lene-2-vha m iri» AXQdJr^Ldl 
^2rl*,lft?rM$'$ 3 MWyP£ 'S F e J? a Jf4 . a ?..».n EXAMPLE ,126,, Part A using r!T 0 i 

•• 7 } y ,j £ . m l# y a P^ 

yljamide, prepared as in EXAM PLEJ 32, Part ^ A 

rift- ;,^ na r PW^^ - } 
( ,^(S^V'aamide and ^f|^thyl { brOTW^fcj place pi Mel to, give the .title 
15 compound as a white foam. ' ?> 

2H), 4.40 (m, 1 flj, ~4.32 (m, 1 H), 3.26 (^3^3^M^»)^00 (m, 2H). 

ps A n.sq'.OSr aiWSMXH r.i !:>3iBc;3~.q si t>.~uoc : <\ : alrii 3fT 

• u - ■ , • - V v^Pr^Vi^J?!? SR^iirj^yansthipphep-^ 

yl](naphthaiene-2-yl)amjde ^converted tothetitle^compound as described in 
,<,, svj P<$$ P M?f# s > ^ a , rt ^ oThe prude product ^purified by RP-HPLG'eluting in a 
i i r&fcfSk ? f s (1 Wr^l^P. .<!?/ 1°£ J!?A), tq^CHapWH^^ai^STFA) and 
25 the appropriate product fractions are lyophilized to provide the. title compound 

as a white solid. ) 

, So^Pu^ 7.49 ) 

(m,-4H), ^Ok^jii^^^ 3.02,(m, 2H). 2.10 (m, 1H), 

1 .71 (m, 1 H). FAB MS, [M+H].T=457. r , ,...u,, 6 oWli ••••^sM 
2q'- ■ miction v 'qoxcJ Si'M^niyjMi^* v-t*o J ■*,'«'•< i«oi.. ■ -.r ■ r~ '- } t> ji. •.••'u- it>.u»» 

" EXAMPLE. 134' l ■ ,, . ,, , "* ..... , ,c './,/.•/= 

vimethvl)thibphepe-2-ca^ IrifluoroaRetatfl , ft(tv . JV ,... B e , r :j 

r>|? ■■! A ', ^!: Pig ^?[ p l hioph A n f 2 l S , ul t on .!? acid f1-f5-cv a nnthl o D hen-3-vlm»thyl) -p. 
the title compound is prepared as in EXAMPLE 125, Part C using 
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4,5-dichlorothiophene-2-sulfonyl chloride in place of 7-methoxynaphthalene-2- 
sulfonyl chloride to give the title compound as a white foam. 
1 H NMR (CDGI 3 , 300 MHz) 5 7.62 (m, 1H), 7.45 (m, 4H), 5.52 (s, 1H). 4.49 (s, 
2H), 3.92 (m. 1H), 3.26 (m, 2H), 2.61 (m, 1H), 2.08 (m, 2H). 

B. '4.5-DichlorothibD hene-2'-sulfdhic acid-M ! -(5-cvanothloDhen-3-vlmethvn-g- 
oxoDvrrolidin-3-fSVvllh enzvlamide. 

The title compound is prepared as in EXAMPLE 126, Part A using 
,4,5-dichlorothiopherie-2-s'ulfbhic acid [1-(5-cya'nothibpheh-3-ylmethyl)-2- 
10 oxdpyrrolidin-3-(S)-yl]amide'ih place of 7-metribxyhaphthaiehe-2-sulfonic acid 
. ,[1-(5-cyanothi6phen-3-ylrnethyl)-2-6xopyrrolidih benzyl 
.-.bromide in place of Mel to give the title compound as a white foam, 
vi NMR (CDGIg, 300 MHz) 5 7.61 (s>1 H), 7.46 (rrv2H), 7.32 (m; 2H); 5 7.26 (m, 
3H), 4.56 (m. 2H), 4.40 (t;ciH)?4.37 (AB, 2H), : $.8i''(m, 2H), 2.15 (rtf 1H), 1.90 
(m-2H). -Y !> tcx; 5f-:-v« t .Kqp ..'.-.ft . ^ o-' - '\H\tlO t » ^'..-j 

X. 4-f3-fS)-fM : .5^DichlQrbthi ophene-^-sulf6nvl^ 
. 1 - vlmethyl)thidphene-2-carboxamidihe trifiuoroacetate.' 
4 1 5-Dichlorothiophehe-2-sulforiic acid [1^5-cyanothiopheh-3-ylniethyl)-2- 
oxopyrrolidin-3-(S)-yf]benzylamide is converted to the title compound os J ~ 
described in EXAMPLE 125, Part D. The crude product is purified by RP-HPLC 
- elutingin. a gradient of -1 0% : •CH 3 CN/H*0 (Ol 1 %;TFa| to 80% CH,Cti/H a O (0. 1 % 
. TFA) :and the appropriate^ title 
compound as a white solid. 
25 1 H NMJUQMSC^d 6 i:300 MH^ 

,4H)iz7i8JlL(m^1H)^7v26 (m; r SH)r^^ 1H). 4.32 

(AB;2H)?4. : .l9~(mp1H)^ 1H). 
FAB; MS,tIM+HJrti54d , .« Elemental' analysis cai: 0=42:01%; Hfe3. ! 2 P 2%f 
N=8.52%, found C=41.73%, H=3.23%, N=8.29%. in * cS 51 f ' vV 

30 • .(Hi .uV HT.-> . H I .',1; l -B. r ,.C -Jt 3 i (sHM OuL ..'C . ; /liV.l-* h 08 

' EXAMPLE 135 ' :: ■ '"^ *• ■ CA - ; '' - ; h '' Tl; <- hr 

4-(3-(S)-f( 5-Chloro-3-methvlbenzofb1thronhe ne-2 
OXOPvrrolidin-1-vlmethvl)thionhpn fl-2-carboxamidine trifluoroacetato. 

35-w : Api-5^Ghiferb-3jmWth^^ 

« : ,r.y ... ->jT':' • : - ■'." , ';'" r iS!^C[-i4"| 'V ™ > rtW ; f \ ; HP* h Sn-SliS 'i'rtrj'j 'i''XO'i!id " 
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r The title compound is prepared as in.EXAMPLB 126,- Part A using 5-chioro-3- 
methylbenzp[b]thipphene-2-suJfonic acid [1 -(5-cyanothlophen*3-¥lrnethyl)-2- 
} u*..-> oxppyrrpHdjn T 3-(S)-yl]-b.en2ylamide in place !bf T^ethpxyhdp r Htfialene-2- 

sulfonic acid [1-(5-cyanpthipphen-3-ylmethyl)-2roxbpyrrolidin-3-(S)-yq^ to 
5 afford the title compound as a white solid. c 

2H), 3.26 (m. 2H), 2.88 (s, 2H), ^^8^^2:4^1^2,05 (m, 1H). 

pn : au A >r<*1 .BS '< ~s ,Q ViAX9 ~r baiGufnc; ?l hfsuoqrnoo r!)ij erTT 
■S - ft 4-(3-(SH( 5-Chloro-3-methvlbenzorhlthioDhenfi-p. fi iiif o nvnmethvi a mlnn].9. 
.3 *ffV*l PxopYrrolidin.1^vlmethvl)thionhen e -2- ca rhnv a m idin Q triflhnm a rot at a o : 

y^W)' 2 ^^ is'converted to:the title 

■■; 3*x ^PRWdas described Jn^MfjLE 125,: Part DDfTha crude product is 

,(H ,PVff^ P^Ms^^** ln>a gradient pf.10% CH 3 Cfsl/H 2 0 (0.1%vTFA) to 
1 5 80% CH 3 CN/H 2 0 (0. 1 % TFA) and the appropriate product fractions are 0 

lyophillzed to provide the title compound as a white solid. 
hiio,r^^^.c<^§9^,gQ9 m$ 8 t ^.1r(bs > -g.H)>8,e5-(bs. 2W, 8.1 0 (m, 2H), 7.91 
(s, 1H).7.81 (^.1^^j^.j^4 ? 88 (U*H),4.37;(AB; 2H). a21'(m, 2H), 2.75 
r < ; v<f 2,65, (s t; 3^), 2.09 im f 3 H), ,1 .92 (rn. 1 H) FAB MS. [M+H] 
20 

bni'oqV fO'j 5i:-t< s r '5 ol borevnco'si fcivin^riv-X^cjiA' Hi-C- "it ;-.-T»yqo.Ku OS 
M-t.j-4 §5?efE^ ^uL-no <?fei*s>-eriT .0-^1 c£t 3 IWA/3'- ! •sdho!;-;h 

.b'-'oa e*ir''.» B as bnjoqnoo 



2-rri : f5-caTbamimidpvithi^ 
!•;■; ^ m9t . hoxYnaphthalepe-2-sulfo P vi)amino1-N-nh e n e thvi a rBt a mi rt o 

trifluomanPt^te. 
.b'-'oa e*ir''.» B as bnjoqnoo 
; 25 H r A. 2-rM-f5-Cvanothionhfine-a-ylmfithyi U 2-oynn : ' ;> 

{ : " m6 foQ x y"aphtha^ rrM 
( r .mi^f. ^'Mf { ^''mP^nd is^prep^redT as ( described t in ^EXAMPLE 127, Part C, 

8 ^fe9 P»?fh8thyl amine,fp^NH 4 pH,.,The title. compound Is obtained as a 
white foam. ^wa-A ri.-M ^°r< .r;- -.C! j-Tjoi , '"C^.-* 

30 'H NMR (CDCI 3 , 300 MHz) 8 8.38 (s, 1H), 7.89 (m, 1H), 7.78 (m, 1H), 7.55 (s- 
1H), 7.21 (m, 6H), 4.47 (AB. 2H), 4.30 (m, 1H), 3.92 (s, 3H), 3:76 (AB, 2H), 3 31 

B', S-ffi-(5-*Qaltamrm1d6vlth"i6nhene-a".vim 

35 , methQxynaphthalene-P-M i lfQnvn am in 
2-H1-(5-Cyanothioph^ 

methoxynaphthalene-2-sulfonyi)aminoJ-N-phenetnylacetamide is converted to 
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the title compound as described In EXAMPLE 125. Part D. The crude product 
is purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 
80% CH 3 CN/H 2 0 (0. 1 % TFA) and the appropriate product fractions are 
.., , lyophilizedto provide the title compound as a white solid. 
5 1 H NMR (DMSO-d 6 , 300 MHz) 6 9.21 (bs. 2H). 8.99 (bs, 2H). 8.41 (s, 1H), 8.15 
... (m, 1H). 7,95 (m, 2H),.7v78 (m, 2H),; 7.55 (m. 1H). 7.35 (m, 1H), 7.18 (m, 5H), 
4.78 (t. 1H); 4 ; 38 (AB, 2H), 3.89 (s, 3H), 3,86 (m, 1H), 3:62 (m, 3H), 3.18 (m. 
2H), 2.51 (m; 2H), 2.02 (m, 2H)3 FAB MS, [M+H]*=620. / 
L-rj c: . '--.n •-" T:£>ii\ '<"■': -J 2 -Mifff.':* \\\< 

10 EXAMPLE 137. i: - -Iv -.V" „ -.■ .,- '< . - , 

■ 2-ff1-(5-CarbamimidovlthioDh6ne-a - vlmethvlVP^xoovrfoiid^ 
dichlorQthiophene-2-sulfonvnamiribl-N-te^ 

A, 2-rn -(5-Cvanothi6ohert»-a-^£^ 

15 •dichlorothiophene-2-sulfohvhamlhn]a cetlc acid tert-butvl ester. ^ } f 

: The title compound is prepared as in EXAMPLE Vi6, Part A uslhg tert-butyl- 
brompacetate in place of Mel to give thb' title compound as a white foam. 
1 H NMR (CDCIg. 300 MHz) 6 7.60 (s, 1 H)/ 7.49 (s, 1 H), 7.42 (s, 1H), 4.42 (m, 
3H), 3.89 (AB, 2H). 3.72 (m, 1H), 3.27 (m, 2H), 2.55 (m, 1H), 2.34 (m, 1H), 1.44 

20 (s, 9H). - : 

3 -Jv : sit.: ■ :..a.,.z •-ih^ihp'vj .^ix-,.v-:;. ; :-- u» •-• ' •• ' 
. s j* -f5-Gvanothiophene-3-vlmethvn-g^oxht^^ iidiri-3^R wii-r a 

diChlorothiOPhene-?-siilfonvnaminn] a cetic acid. 

To .a.;:§?!yXi& n 3^ 

25 (4,5-dichlorothiQpiiene-2^sulfd'nyl)amlno]ace^ \$%q g ; 

0.72 mmpl) in .15 mL of GH 2 ei 8 >is^added 5"rfiL of TFAl !i After 2 houfsrfhe 
- : .soMipn; |s concentrated to give ^ the titl6-(6bm^tfh^%8<a-^ite f6am; c ' ' 

1 H NMR (CDCI 31 300 MHz) 8 7.98 (s. 1H), 7.89 (s, 1H), 7.81 (s^Hp'so (t, 1H), 
:: 4.32{(AB; 2H)^ 3.881ABV2H), S^g (ml 2H)~ 2.^(mPlH), 2BW wj. ' 
30 .-T ,r.\) r-S.-j 3 ;J .m; bc.F. ,(riR ,9a' 38 f: ,«H.? ,c-;) i^w r. ,;Hc tv) Hi > H< 0 

Q t 2-rf1-(5-CY anothiophene-3-vlmethvlV2-oynDvrrondin-a-fS^viT-V4.5- 
diChlQrQthiOPhene-2-SUlfonvnaminn) .N-ben7ylar ? tamiH 0| 

-.3 • Ih£)tit!exQmpoundUs ? prepared as de'scrlBfe'^ 

35 v.dichlorothipphehe^-sulfdnyOa'mi^ 
y.lmethyl)^oxopyrrolidin-3-(S)^^ 
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• • . , r-sulfony0aminojacetic acid and substituting phenethyl amine'fbr KlH 4 OH. The 
.v « -v-r tlt,e compound js .obtained as^a, white foam. ? CWI i SH y.j u^'nuq si 

- »eHM R «(R9P!a. 30P;M4?), 5:7 i 50!(m, ; 3Hj),-7;25 (my 5H),!4.45 '(ABi'2H), 4.40 (t, 

1 H), 3.86 (AB. 2H),j3,39 (m, ,1 H),.3.22 (m]>1 H)? 2:42- (m Q 1 H). 2.22' (mYh H). 

r < .f.%. ■ .e.Vi ^ 3 ,(H'. .aJ> 'jfc.ci .(HS led) tS.9 3 (sHM COS , a b-O2iV0) RMH H» 5 

(?!.- P. 2-ff H5-CarpamimirtovlthioPhene^ 
, dichlorPthiophene-P-SUlfonvnam^ 
2-f[1 -(5-Cyanothiophene-3-ylmethyl)-2TOxopyrrolidin-i3-(S)-ylJ-(7- J^-- 
methoxynaphthalene-2-sulfonyl)amino]-N-phenethylacetamide is converted to 

1 0 the title compound as described in EXAMPLE 1 25. Part D. The crude product 

$ Sf^^P^!1EJ^?.W5«l inJi9rad|ent-ofi10%'. C^CN/H^O' (63 % TFA) to 
lybphllized to provide the title compound as a white solid 

15 (s * m) 'MK^MM^:m\m (m.jMtAm*wAmmH). 3*9 

JSP* ?!ft ^1?^^/.? H ) i 'a28;(mr.1H),-2..10 (m,*1H)ii FAB MS?[M+H]>=600. 

- , E ¥^ nta L analysis calculated,C=41 .50%."H=3.48%7 N=9.68%,"fouhd * . 
.1 0 S,!9=f^.! 48 !^''L H = 3 ;2iyo,,N^.68 ; ; !«■ ,ri ■; /, ,,■ rJM -X>e tIOGP hi/-": 

••' 1 .'Hr .m' tv^ji iHr'.f •je.S..'i-:S.n.i '.F "V :\.° .(Hf? .^A: £:>.g (1 

20 EXAMPLE 138 .(HP.*?. US 

2-ff1-(5-Carbqmimldovlthionhene-3-vimftth V n .2.nynpyrr 9 iidin-a-fSUy|].f7. 
methoxvnaphtha(pnp.p.suifo nvn a min m .N.h e n 7 yi a ^ m M 6 t rffl)ftfn fl &t, ff 

v< A, 2-fn-f5-Cvanothioph9n9-3-vlmethvn-2-oynnx/rmi idih--3.7.qY.yi]:f7. :T 
25 ,. methQXVnaphthalene•g..su^fQnyham■nn ^ N^bBn7 V ^ W miHo^:■ , bii> ■■tj •. s 
Jf?®; 1 ' 11 !® compound is prepared as described in EXAMPLE 127; Part C. 
substituting ^benzyl amine^^JNH 4 OH;r The title compound is obtained as a 
, j . wMe t foam, , P v , h: fe -, «u .(HI tiC ~ 6 .VM-006 . e .0-.T ? <W> H' 

lH a^^ ( 9?9W.^W^ * 8 - 3 5 (s.tH), 7.76 (m,2H); 7.49 (m,'HH),<7.23 (m, 
30 9H), 4.40 (m, 5H). 3.94 (s, 3H), 3.86 (AB, 2H), 3.36 (m, 1 H), 3.24 (m, 1 H), 2.31 

p, 2-fri-f5-Carpamimldovlthlophene-fl-vl^^^ 

methpxvnaphthfllPnp-?-siiifonvl)aminoi-N-ben 2 vi a n«t a m| d e trjfjuflmaiaifltfl 

■25.. c* 
naphthalene-2-s.ulfony^am 

compound as described in EXAMPLE 125, Part D. The crude product is 
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purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 
80% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lybphilized to provide the title compound as a white solid. '<■ 
1 H NMR (CD 3 OD, 300 MHz) 5 8.80 (m. 1H), 8.42 (s, 1H), 7.87 (m, 5H), 7.36 (m, 
5 2H), 7.20 (m, 5H), 4.82 (m, ,1 H). 4.50 (AB, 2H), 4,32 (m, 2H), 3.92 (m, 5H), 3.30 
(m, 2H), 2.30 (m, 1'H), 2.05 (m, 1 H). FAB MS, [M+H] >606. < 

EXAMPLE 139 ' , . .... , 

, 2-rri-f4-CarbamimidovlthioDhene-2-vlm ethvn-2.oxoDvrrolidin-3-fSVvn-r/. 
10 methoxvnaDhthalene-2-sulfonvnami nolacetamidB triflubroaretate 

. ■ .„:• c. rq. ... r„ f , ..foilo.C't - .0 V " ' ' O. 

A. 2-fri-f4-CvanothioDhene-g.vlmethvl^P-n xoDvrrolidin-3-fS)-vl|-f7-' 
methoxvnaohthalenB-2-sulfonvn aminolacetlc acid tert-butvl ester. 
tjie_title compound is prepared as in EXAMPLE 126, Part A substituting 

1 5 Ti^'^^fPSf^^ 9 ^^^^ acid [1 -(4-cyanothiophen-2rylmethyl)-2- 

^ 7mm ^^m^^onfi:2-sit»onU> acid [1-(5- 
. c y^othiophen-3 : y^^ and.tert-butyl- 
bromoacetate in place of Mel to give the title compound as a white foam. 
1 H NMR (CDCI 3 , 300 MHz) 5 8.42 (s, 1H), 7.82 (m, 4H), 7.27 (m ; 2H), 7.15 (s, 
20 1 H), 4.66 (m, 1 H), 4.1.5 (m, 1 H), 3.92 (s. 3H), 3.68 (m, 1 H), 3.28 (m, 2H), 2.56 
" (m, 1 H), 2.40 (m/ JM), 1 .41 Js^). ''. ; , , : . y . v i5 ... . f :'r 

B. 2-rf1-f4-Cvanoth?ODhene-g-vlr nethvn-2.oxQDvrrolidin.3-^Vviyr7. A 

25 1 ; ^®:-!t'u c P,^Pi u ni! s , R??P.ared:as described, imEXAMPLEM 27, Part B using 2- 
Hi^cya^othj^ 

pethoxynaphjthalene-^ 
.FABjyiS^I^i-HJ 5=500 C , IV , ;7 , C v.. (ivri ^ -. v .r .- ; v, -..r\r- . ; 

• •-. ..{.• d; ioi" c;n:c-r <.•;;.- :•>-• - •••• ' ^ " !:j£0 ' ! ^iC-'x'r.le' n-.u 

30 C- 2-[f1-('4-Cvanothiophene-2-vlmeth vn.2-oxoDvrmlidin-3-rS>-yl]-r7^ r' > 

. methoxvnaPhthalene-2-sulfonvnami nolanetamiHflO u,- , .: O •] f ' ' 
: Th , e i lt,e , c P m P?.Mn d 's prepared as .described In EXAMPLE 127, Part C, 
substituting 2-[[i -(4-cyanothiophene-2-ylmethyl)r2-oxopyrrblidirf-3-(S)-yl]-(7- 
methoxynaphthalene-2-sulfonyl)aminolacetic acid for 2-[I1-(5-cyancthioofvene- 
?5. ,3^!methy!)^2-oxo ; 
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f ' H NMR (CDCI 3 , 300 MHz) 8 8.35W1H). f.&(rn, 5H), 7^5 (m*; 2^5.42 (m 
1H)p4.64Hm, 3H) ; 3.94 (s; SH^'fAB? 2*0? ¥.36 (AB, ; 2H); 2.35^ 1H), 2.16 
(m, 1H). 'u.of * : -iw s ra-fc'vrcqmH;.' o'-' 1 "Kws.z oi c- -; in;fl ;t v 
.r.r : r;.v .{f ? .m} ,»m: >..i e ,;nf ,mj u,:... '-; (;•: >m on r ; arj.tn) •- ; ; v / i ^ n : 

2-[[1-(4-Cyanothiophene-2-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]-(7- 
methoxynaphthalene-2-sulfonyl)amino]-N-b 9 n 2 ylacetamide is^ftvSted to the 
• £&*&m&# as describedin EXAMPLE i' 25. Part D. ' The crude product is 
1 0 purified by RP-HPLG elutlng in a ! 'gradient 'of 1 0% ( C^cRl/H^O td 80% ' f ' 

CH 3 CN/H 2 0 and the appropriate product fractions are lyophilized to provide the v 
title compound as a whlte"sdlfd:£i^^.:i^^ V 

1H MWR©MBCMrf 300:MHzr8 W^%;%W2l^^BBlft J 2H) 7 74 
r,r(m i ;1H).:7.54:(rn f '3H)/7,35(rnriH)/7.2i^ 2H) 
15 ,;,3:89,(s, 3H) 1 r3.64(AB;2H))3:2'l (m/2ftjr2:b 
- : ■ - Elemental analysis calculated with 1 .75- mm6i !1 of H 2 'o cal.l&47 34% H=5 1 0% 
• viN.=12.00%i CI^.08%;Tfoffnd ; C^47;3^ ' ' 

.-)'! '.=■•}• ti w t.r.L'v'V...^ of '.sA.'.-io " .:r-?lq i;i .'ir-w: •'-err. r-v± 

: ■ EXAMPLE 140 • : ^ v i , ; 5t a(s-UO^ /: 

A . 2-fri-ff-Cvahothionhene-3-vlmatK v h3: ^ br^ 

25 The title compound is prepared as' in EXAMPLES ^6^ Part A r substitSting 5- r 

chloro-3-methyl-benzofe]thiophene-2-sdlfo^^ \ 
ylmethyl)-2-oxopyrrolidin-3:'(S)-yl^^ 

acid-[1 -(5-cyanothiophen-3-ylmethyl)-2-oxopyrroiidln-3-(S)-y^ 

substituting methyl-bromoacetate for Mel to give the title compound as a white 

30 foam. j ..^ys^gt; iiS-iiV'K^l-J- v : ! ;o'"'p vC - >)- _.Q 

,H (CDCI 3 . 300 MHz) 8*60 ( S ;1H). 7.76 ^d; 1H);'7?45 
1H).,4.64,(t. 1H)i 4.40 (mv 2H)V 4.18 (m, 2H)| 3.52 (sVSH^SS ^2^69 (s, 

" ,3H)..2.55.,(m, .1 H), 2.38'(m; 1 H). ••':-sn3dr 1 olnto-'C-.T. !■} r]j-S *nttui!J8«A« 

D^fifliyJ=hffllZOibJtf^^ 
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2-[[1 : (5-Cyanothiophene-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]-(7- 
methoxynaphthalene-2-sulfonyl)amino]acetic acid methyl ester Is converted to 
the title, compound as described in EXAMPLE 125, Part . D. The crude product 
is purified by RP-HPLC eluting In a gradient of 10% CH 3 CN/H a O (0.1% TFA) to 
5 80% CH 3 CN/H 2 0 (0. 1 % TFA) and the appropriate product fractions are : 
lyophilized to provide the title compound as a white solid. 

NMR (DMSO-d 6 , 300 MHz) 8 9.26 (bs, 2H), 9.18 (bs, 2H), 8.06 (m, 2H), 7.90 
(s, 2H), 7.81 (s, 1H), 7.60 (m, 1H), 4.75 (t, 1H), 4.30 (AB; 2H). 4.01 (AB, 2H). 
3.58 (s, 3H), 3.20 (m. 2H), 2.62 (s, 3H). 2.28 (m, 1H), 2.07 (m, 1H). FAB MS. 
10 [M+H]*=555. >■ .:.« ■! ' 

■r ; ,r ; Ki . . ■ 1 ..:•« 

EXAMPLE 141 

4-f3-fS)4f7-AminonaDhthalene-2-sulfon , v nbenzvlaminbt-2-oxopvrr6lidin-1- 
vlmethvlUhioDhene-2- carboxamidine blstriflubroacetale': -C c j . 

. A. N-Cbz-7-aminonaphthalene-2-sulforilc add, sbdium^altiv- 

To a suspension of;7-aminonaphthalerie-2-sulf6nic acid, sodium salt (10.1 g, 
.;u4T.2 mmol) in 200 mL of water is added solid NaOH (3.29 g, 82:4"mmol) at 
room temperature. The mixture is stirred for 1 hour, and then benzyl 
20 chloroformate (1 1 .8 ifiLi 82.4 mmol) is added: A precipitate forms after 30 min 
and the resulting mixture is stirred over a period of 18 hours: The crude 
mixture is concentrated : /n vacuo and theresidue is stirred in >: 1 00 mL of 
: absolute^tOH as a slurry for 2 hdur8.^TC^j3reb^ltettfl8 N 'filfef4d anddried. The 
solid is heated^at reflux in 100 ftiL^SS^ElOHWirh'o^re^ailS^'d to cool to 
25.o ,.room:temperaturef filtered and dried /to" ; g1ve-15.4'g ofthe title-compound.' 

1 H NMR (DMSO-d 6 , 300 MHz) 8 8.06 (s, 1H), 7.97 (s t 1H), 7.82 (d,'1R), 7.77 (d, 

■>■ 8MHX 7161 -<aari H); 7.58 (dd. >iH), 7:4T(m^H^*18V'2H)? ) ? ' ' ' : 1 ! 

I-;! ; 'JA ; i'.T! ,(Hc n'. .-'.S.V .{HE ,rm *v. ' ''! 1 1 ,bi 0c3.N" A H • ; ' ; f ' 

' Bj N-ebz-7-aminohaDhtHalehe-2-'sulfohvl fchloride. " A - -" f 0 : 
30 N-Cbz7-aminonaphthalene-2-sulfonic acid, sodium salt (15.4 g, 40.7 mmol) is 
converted.to the title' compound as Mscrfliedlh EXA^PLE^25; PartB The 
crude product is purified: by column chromatography^ hexanes 
v- 1 • r to 20%' EtOAc/hexanes r td-affbrd the title 5 compound (5 c g, i! T3:3 mmblj as a beige 
;.:solidno.j eitiJ *<s; ci b-.:i '•■»•• "co si ebiirdyr* >eo-f!y.-{aVC .^Lilor-vTKv ■•• r, 

35 •? ?HjNMR (CDCI 3 ; 300 MHz) 5 8.38 (s',1H), 8.12 (si 1H);'7;88 (d; 1H); 7.80 (tf; 
O 2H)/7.60W1H); 7.34 (m/5H); 7.27 (sRH);*5.21 (s'; ! 2H)1 fi 
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C- -N-Cbz-7-aminonaphthalene-2-sulfonlc aRlri- M-fc^vanothinnhen-a- 
>■;) KVlmethvlVg-oxoDvrrolidin-a-rs^yllamirip- t .- s ■jpSfirt^anyxorJ^m 
;.--iov^ -The title compound is prepared from i4.-(3-.(S)-amino-2*oxopyrr6Hdiri-1- 
• v ^'! ylmethyl)thiophene-2-carbpnitrjle hydrochloride as 1 described in 1 EXAMPLE 
5 L . 1£} 125i Part Causing .NxCb2-7-aminonaphthalerie-2?sulfpriyr chloride iff place of 
7-methoxynaphthalener2-sulfonyl chloride. r-The crude product Is purified by 
nts column chromatography eluting:with a:gradieht "of. 10% Ett)Ac/CH 2 CI 2 to 25% 
" S .; rf :EtOA9/CH a CI 2 .to provide the title compound.as-a solid? ■ re a) 

1|H NMR (P DCI 3. 30P.MH2) 8 8;68 (s,\ 1 H); 8,28 (sr,1 H), 7.71 (m; 2HU7.61 (m, 
1 0 2H), 7.45 (d, 1 H), 7.35 (m, 7H). 6.05 (d. 1 H), 5.20 (AB, 2H)? 3.35 (AB," 2H)i 3.86 
(m, 1H), 3.14 (m, 2H), 2.47 (m, 1H), 1.99 (m, 1H). 

!•>;• ?J :: 5;v1A>-.3 

:l: Ui P< N-Cbz-7-aminonaDhthalene-2-siil fonic flcM^l-fs^nhtHlnfrKfrfrq. 

Vlmethvl)-2-oxonvrrolidfn.a^ S)-vnbengvlamiHp c ^-r^ri &ir«ijl'. ij)fi:;>lv 
15 N-Cbz-7-aminonaphthalene-2-sulfonic acid-I1-(5-cyanothiophen-3-yln)etHyl)- 

2-oxopyrro|idlnj3^(S) : yl]ami^ dissolved In 1 <* mL of 

! 0»» AMFi and cooled to 0,°C. : ; Sodium. hydride- (42 mg'of a 60%dispersion in 
cc.rminerjl oil, 1.06 mmpl) is.added and the solution Is stirred for 2Q minutes. To 
^f/^i^urejiSjadde.d benzyl^rpmjde (0,18 g, {1.06 mmol).9The -reaction mixture 
- 2 P "JMBTOgf! °?£:{°r ^-.SQmlnuteSi and jhen at room-temperature for 1.5 hours.^The 
:,:...splu^pn is poured intq a separatory funnel and diluted with 100 mL of EtOAc. 
\ T h e,;prganic layer is washed with water Jt 1..N HCI and saturated NaCI solution, 
br- ^ th .P n >&Q§ d PVe^ crude residue is 

}; c: < PV^^'-^^OT n ^fP!n?*99raP*y;«Ming with, argradient of 25% ' : 
25 uHw^P A S£%^ 0.53 

- v mmql) as a solid. 2 ) tg.\* .(Ht .a* ao.fi 5 (sH!v. :;of. . g b-Q2MC; BMW i - ,f 

1 H NMR (CDCIg, 300 M^z),8 8:3,9 (a^fl). §.08.(s.MH)l i7,86.(d^1H);*7;78 (d. 
1H), 7.74 (s, 1H), 7.60 (d, 1H), 7.37 (m, 8H), 7.25 (m, 5H), 5.19 (AB, 2H), 4.52 
(m, 1 H), 4.39 (AB, 2H), : 4£4 (ABv2,H).^.92^m.-2H);-.2;1g,(m.:1H)J;1 .87 (m, 1 H). 
30 , ■ ■> r ) jius .nuiSoa oino)it'R"L , -9n-3lsr < ^''o'»nca»^£.-\-sr';-l1 
; y y E, 4-(3r($)-f(7-Amlnonaphthalene-2-sulfonvl^ben?vi fl m inol.3.ftYnpyrrolidin. i - 
,,. , , vlmethvl)thioohene-2-carboxami dine bistrifluoroacetata^ , > >01 - « ? *.. ; -. 0 

- : : s -MjPpZi 7 ^ :(5-cyanothiophenr3rylmethyl)- 

2-oxopyrrolidin-3-(S)-yl]-benzylamide is converted to the title compound as 
% .^descripep) in EXAMPLE J 25, Part D.. <The crude product. is purified by RP-HPLC 
eluting in a gradient of (0.1% 
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TFA) and the appropriate product fractions are lyophilized to provide the title 
compound as a white solid. 
: 1 H NMR (DMSO-d 6) 300 MHz) 5 9.26 (bs, 2H), 9.04 (bs, 2H)f 8.14 (s, 1H), 7.81 
(m f 3H), 7.73 (d,.1H), 7.55 (dd,1 H), 7.32 (m, 2H), 7.25.(m, 3H), 7.11 (dd, 1H), 
5 7.01 (s, 1H), 4.73 (m, 1H), 4.35 (AB, 2H), 4.29 (AB, 2H), 3.13 (m, 1H), 2.94 (m, 
1H),2.08 (m, 1H), 1.63 (m, 1H). FAB MS, [M+Hr=534. Elemental analysis 
calculated with 0.4 mol of H 2 Or €=48.42%, H=3.91%; N=9: 11%; found 
! C=48.42%, H=4.06%, N=9.11%: - ! - w : c: : r 

■ , - ; p: ,:■ - :: • ■ ■- ' ' ; - • ' ••' ' u ■"' ■ . - 

10 EXAMPLE 142 - ; * - ; ■ ■ ' L - ''' " " :: ] ''[ "' * ' 

4-f3-iSM(7-Amin6naphth"alene^ inb1-2'-b'xoDvrrblidin- 1 - 

vlmethvl)thl0Dhene-2^carboxamidin e bistriflubrbar^tate. 

:. ZZ t-r,..-. quis;.- 

A. N-Cb2-7-amlri6nabhtMier^2^tfohrcacici' rr-(5-cvanbthi'ophen-3- . 
15 ; vlmethvn-2-oxoDvr^ ' r '; c '^[[ ; " 

< - The title compound is prepared from 'N-Cbz-7-amin'onaphthaTene-2-sulfonic 

acid [1-(5-cyanothiophen-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]a'mide as 

described in EXAMPLE 141, Part D using methyl iodide in place of benzyl 
- ,i .bromide. The crude product is purified by column chromatography eluting with 
20 10% EtOAc/CH 2 CI 2 to affordthe title compound as a solid. ^ ' 

|H NMR. (CDCI 3 , 300 MHzpS 8.38 (s. 1H), 8.08 (si 1H)?, 7.85 (d,'1 H); 7.80 (dd, 
f 1H); 7.77 (d, '1H); 7.40 (m\ 8HJ; 7.2t (sf iU^ &2A (A^^ij^^f^ijti), 4.35 

. r(ABi 2H). ( 3.22 (mr2H), , ^7^(sf^%&;^ , (Wf iH) f i 2.05 i (m','l H)""' ' 

; - L =>?•••• «i .v-i=»'" rnrso* oiirtv,- n "vig o< i O i HD'.i<n- -.-.oi <■■ n >\*>o.:o-.iSb 

25 B. 4-{3-(SH(7-Amino naphthalene-2-sulfonvnmethvlami^ 

vlmethvlUhiQDhene-2-c arboxamidine bistrifluoroacefate. ' ^ ' ,C "'" ' 
N-Cbz-7-aminonaphthalene-2-sulfonic acid [1-(5-cyanothiophen;3-ylmethyl)-2- 
idxopyrrolidlri : 3'r(S) c yi]me 
described in EXAMPLE'425^Paft'b^ 

30;. eluting in a gradient of 10%-e'H^CWH^^^ (0^1% 

TFA)'.and1he>;a^prbp / Hai < ^)}ro i d^ct fractions are lyophilized 1o provide the title 
compound as a white^solid. ^ ,f,:?£ ( c "' l{l - Vi ' u 5 ' 
,=c*;!?H;NMR-(DMSO<l|;:3^ 7.90 

(8^1H)77:82i(^^l^/7.^ ,, 1H^>^(k 1HjrYT^(U C W'7lWj^*1H), 7.01 
35? -(s?'1H)V4.8&^ 

1.74 (m, 1H). FAB MS, [M+H] *=458. Elemental analysis calculated: 
C=43.80%, H=3.68%, N=10.21%; found C=43.40%, H=3.75%, N=10.00%. 
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gf5 e'r-ivcnn o? -.^''ifr^cv' •-«! nnoi-uBii ..ur-oiq sjshqo .r,o& «?ru bi-e t'ATf 
EXAMPLE 143 .oilo?. 9,w'w n :h rmuoqfnoo 

: (HI g-rf1-W5-CarbamimidovlthioDhene-3-vl m ethviy-2-nyobvh-Ql^ 
aminonatymajen^ 

tSs .(hi ,m'i sr.e ,(hs ,8A) es> /hs .8A) k> (nr ,rr< c*a> .(Mr ,sj ro. \ e 

* ~ aminpnap h tha igne-2-suifonvn amlnoiacetic acM ^biitvi asfenu atB.) 

the title compound is prepared from.oN-Gp2-7-aminonaphthalene-2-sulfonic 
acid [1-(5-cyanothiophen-3-ylmethyl)-2-oxopyrrolidin-3-{S)-yl]amide as 
10 described in EXAMPLE 141, Part D using ferf-butyl bromoacetate. irf placeof 

~ e,utin 9 **» h ^^mm^°M^MkM9% EJPAc/eH^Jo provide the \ 
title compound as a sofid. ) 




.., .,_ , . ,. Mo 

; k VuMMlW&\?$t mMrW-MU*h 1H) r 2,60 ! (m-,.1H);2 ; 45 (m, 1H), 

zrs 3&9n%Y^>e-r-»ibi!^v. vcpxo -< !v r« j ar^v-e- ne-<- oiriionsva-c)- i j bi: «:• 
•vsnrvi to soEio ni sbionl i.-;0?rn qcI&v J ;.el **r 3j=iMAX:1 ni D9di'W3:;n 

20 aminonaDhthalene-g-suHonynami ^ ani«y jQ t ,HQ\oAOi5 cvOr OV 

, b «, G b ?'nj!rf5[Cy^npt|top^ 
• . h^S°°£5^ acidjteft-butyl ester, is converted to 

the titl^compoujid ^f^^l^.^Jp^^fi^^l.j^ePiut B: ; i The product is 
azeotroped with toluene/CH a Cl a to give a white foam which is used directly in 

-,,y i T t , ...?.fifi'i nifliopftv/cv;; - rj bLs r>no'ilua- ! Il sr.flir.:1'f , qBno!)irrii- v . sciOVi . 

• . c .' ^: f5 ~ Cv ? n ?! hi ? ph9 ^^ 

3 ° .-i TO? VVf -P^PP^P^ '5 . p !:?P a ^^a^ ^^5^ EXAMPLES Part G usirig2- 
aminohaphthalene : 2-sulfohyl)amino]acetic acidjn place of 2-[{t-(5r. . , u 

- " v < 2-^ulfonyl)a^lno^<Mtic.acjd { . ^he^crude product is purified by columns 

J ? V f^ 6 ^^^^f^9^m »OA#CH 8 CI 2 to provide;the title 
compound as' a white solid. , ov> -,-r-.,-. , ; . r ,w,- r . 
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1 H NMR (CDCI,, 300 MHz) 5 8.40 (s, 1H), 8.09 (s. 1H), 7.82 (m, 2H), 7.76 (m. 
2H), 7.60 (dd, 1H), 7.50 (m, 2H), 7.38 (m, 6H), 5.63 (bs, 1H), 5.25 (s, 2n), 4.51 
(s, 1H), 4.43 (AB, 2H), 3.77 (AB, 2H); 3.38 (m. 1H). 3.25 (m, 1H), 2.39 (m. 1H). 
2.21 (m, 1H). 

, 5 -;. : • •: ... .- •; • :.- ■ -'V - 

P. 2-ff1-(5-CarbamimidovlthioDhen6-3-vlmethvh-2-oxoDvrroljdin-3-fSUvl|-r7- 
aminonaphthalene-2-si]lf nnvl)amino]acetamids histrifluornarptatP 
2-[[H5-eyanqthiophene-3-ylmethyO^ 

aminonaphthalene-2-sulfohyl)aminb]acetamide is converted to the title 
10 compound as described in EXAMPLE 125; Part DJ The crude product is 

purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 b'(0 i% TFA) to 
80% CH a CN/H z O (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title compound as a white- solid. 
1 H NMR (DMSO-d e . 300 MHz) 8 9.26 (bs, 2H). 9.00 (bs, 2H), 8.12 (s, 1H), 7.92 
15 (s, 1H), 7.82 (d, 1H), 7.81 (s,i1H); 7.73 (d, .1 HJ.'^SB (sPlH)! 7.48' (dd, 1H), 7.24 
(s, 1 H),7.13 (dd, 1H); 7.01 (s, 1H),'4.78(m, 1H), 4.38 (AB, 2H). 3.64 (AB, 2H), 
3.20 (m, 2H), 2.09 (m, 1 H), 1 .97 (m. 1 H). FAB MS, [M+Hr=501 . 

EXAMPLE 144 - : •"' ■ . ' ' 

20 4-[3-(S)-( 6-Amino-5-chloro-2-sulfonviaminoV2-oxnpy r rolidln-1.vlmfithylj: 
thiQPhene-2-carboxamidine trffliinrhdHfctg>, ■ 

' ■ "Ar ! N-Cpz-6-flminonaphthalft^ 

The title compound is prepa^ 141, f Parf A using 6- 

25 .am inonaphthalene^-sulfbhic'acidf ! s'6dium salt in place of 7-amino- 

naphthalene-2-sulfonic acid, sodium salt. The crude producers isolated from 

■ . J .r 95% EtOH.Hs ,sd) C JI t ..'KS ?.J) ('"•-■ fe-'i -sH.V. 0C;C . 9 b03MG) llV.frl l ! ' 

; ; ; 'H NMR (DMSQ-dj?, 300 MHzJ S 8.06 (hi, 2H), 7.88 (d, 1H).' 7:72 (d. 1H), 7.66 (d, 
. 1 H), 7.55 (dd.' 1 H), 7.41 (m. 5H)', 5.19 (s, 2tf). - s • ; - y L 

30 1 r, fc_: .j •'U.:-! *o t osfBiu-.'ffio 2iay:sns Vr^.-r.oH 'a--' 1 .: 'S 

B. N-Cbz-6-aminb-5^hlbrMnaDhthaMen^ 2isiilfnny/ rhfe'riria^nrf 
N-Cbz-6-aminonaphthalene-2.siilfnn y| chlorida 

N-Cbz-6-aminonaphthalene-2-sulfonic acid, sodium salfis converted to the title 
compounds . as desert 
35 Rucjfjed by columncchrbmatography : 
EtOAc/hexanes to provide N-Cbz-6-amino-5-chloro-naphthalene-2-sulfonyl 
chloride as the major component as a beige solid. 
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; ,{H L NMR (GDCI 3 |'300 MHz)8.8.7T (d, 1H), 8.59 (s;>dH),'8l38 (ti^TH), 8.09 (dd, 
,.>.: ; J H)£7.? 1 6,(d, t 1H), 7..65 V (S? 1H), 7.4,1 (m£5H), 5.30 (s,'2H)t:ElrMS, [Mr=409. 
, ,\ »fT^eiN:Cbz-6^m{ronaphthgtlene-2rSQlfdnyl chloride": is; also isolated as « minor 

component from the above procedure as a solid. f] r>' .•'-) r?.s. 
5 'H NMR (CDCI 3 , 300 MHz) 8 8.52 (s, 1 H), 8.23 (m, 1 H), 7.96 {m, 3H). 7.55 (dd, 

:r C. N-Cbz-6-amino : 5-chloro-naphthalen e^2-sulfoniR' acid-ft-(5-cVanothiophen- 
-^.a-ylniethvlVg^q^ 
1 0. , r .The,title jjo,mpound is. prepared frpm t 4;-(3-(S)ramino-2roxopyrrolidin-1- 0 ' 
; \-! T y'^gfhi{!)thj9Rhene-2-Gar^ 

3 - r ,125,j f^art Cjjsjngj^Gbz:6^ 'chloride in 

place of 7-methpxynaphthalene;2rSulfonyl chlbride.o The* cmde'product is 
- ; t mnaaxn^^fmr^^^J^^a^ortl the tltle^cpmpou'ftd' 'as^a7white ! s6lid. 
1 5 : ,- NMR (GDCfai' 300, MHz) 5 8,61^ 1 H),. 8.44 (s, 1 1 H)p8.29 (d, 1 H)/7.96 ^dd, 
; C , A) 1H)j ; 7.90 (d,4H)r 7,60 (s, 1H)^7:43;(m„6H),-'7:39 (d^lHi/.S-SS (s/1H), 5.29 (s, 
2H), 4.4g.(AB f; 2H)e3y78 ; (m, 1,H). 3,25 (m, 2H), 2.60- (m; 1W)?2;09-(m?1H). 

D. 4-r3-(SV( 6-Amino-5-chloro-2-sulfonvlaminoV2-oyhp V rrblidini1-y1mflthyp- 
20 /( . thiophen^ .r.tmA- B H £?):.? I ~.b ! - 1 : 

N-Cbz-6^amino-5-chloro^naph^ajehe-2 : sy 

ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide is converted to the title compound as 
described, in, E^M|LE ; Jg5;,P9S^-ijLe^de x prpdu<^M purified, by RP-HPLC 
)b t , e|uting. |n a gradie^ and the' 

25 apprpp^te,p^djuct^rac^ons : .%re lypphiljzedto proyide;the title 1 compound 'as a 

, , p*!"Y!?ft? ^'M-jo-sc ebuK. rrt'l .Jlas muiboc .fra oirjtiua sn^lsfWricu-n 

" 1 H NMR (DMSO-d 6 , 300 MHz) 8 9.25 (bs, 2H), 9.13 (bs, 2H)Vi8.25 (dd? 1H), 8.07 
, (d, 1^)^7.95^, jlH)^86t(s. 1H)r7.83 (ddi 1HP7.80 (m, '2H), 7.22(d, 1H) 4.34 
(AB, 2H), 4.05 (m, 1 H), 3.0?,(m, 2H), 1;,97 (m; 1 H), 1 .55 (mr 1 H). V FAB: MS. 

30 [M+H]*=478. Elemental analysis calculated with 1 .3 mol of H z O: C=42.20%, 
H=3.78%, N=,1 1,18%; found C=42:20% i1 H=3 ; .36% ) N=1.0,70%/ ' I I .'3 

:.' r .' u^n^bF m.jibo3 .sen oiror;us-^-9ns:Gn>iiq.H;-iot*iss-!r'-'>-sc50-v1 

4-(3HfS)-r(6-Amino-5-chloro-naDhthalene-2^sulfonvnmethv laminn]-2^ ; 
35 oxopvrrQlidln-1-vlmethvl)thiODhene-g-carboxamidin e trifluoroacetate a 

tM i .-;s.-E-S-6,r!?le':.--oi..-ww:ii',-e-:n;rnu-3-idO 11 sfe'vnvj ci twt{»:^ •vAOIn 



WO 96/40679 



199 



PCTYUS96/098I6 



A. N-Cbz-6-amino-5-chloro-naDhthalane-2-sulfonic ! acid ri-fS-nvanothiophen- 
3-vlmethvn-2-oxoDvrro lidin-3^SVvl1-methvlamids. 

The. title compound is prepared from N-Cbz-6-amino-5-chloro-naphthatene-2- 
sulfpnic acid [1-(5-cyanothiophen-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide 
5 as described in EXAMPLE 141 , Part D using methyl iodide in place of benzyl 
bromide. The crude product is purified by column chromatography eluting in a 
gradient of 1.0% Et_OAc/CH 2 CI 2 to 25% EtOAc/CH 2 CI 2 to afford the title 
compound as a solid.5!,-. v .'.-—'ua "■' ■■■ • - 

. 1 H NMR (CDCI 3 , 300 MHz) 5 8.60 (d,v|H), 8.49 (d, AH), 8.25 (d, 1H), 8.05 (dd, 
10 1 H), 7.95 (d, 1H), 7.60 (s, 1H), 7.44 (m, 7H), 5.30 (s, 2H), 4.93 (m,1H), 4.40 
, .(AB, 2H), 3 : 30 (m, 2HK 2.80 (s, 3H), 2.40 (m, 1 H), 2.08 (mi 1H): 

B. 4-{3-(S)-f(6-Amino-5-chloro-naDhthal ene-2-siilfnny|)methvlaminn]-P- 
OXOPYrrolidin-1-vlmethvlHhi6Dhenfl.P . carboxamidine tnifluomanPtW 

15 N-Cbz-6-aminoj5 : chJprornaphthaleri 

ylmethyl)r2-oxopyrrolidin-3r(S)-ylhmethylamide isVoriverted to ; the title 
compound as described in EXAMPLE 125, Part D." The crude product is 
purified by RP-HPLC eluting in a gradient of 10% CH 3 eN/H 2 0 to 80% 
c H 3 CN/H 2 0 and the appropriate product fractions are lydphilized to provide the 

20 title compound as, a white solid: • 1 'c. n 

>.-., - 1H ,.NMB (DMSQ-d s , 300 MHz) 5 9.26 (bs,;2H), 9.06 (bs, 2'H), 8^§ (s, 1H), 7.94 
(d, 1 H), 7.90 (s. 1 H). 7.84 (d; 1 H); 7i81 (d> 1 H), 7.79 (s. 1 H); 7:23 (d, 1 H), 4.85 
,, ; (m ;: 1H), 4,36(AB,,2H)/3.13(m;2H)?2;63 (sr3H);T^ (m; 1Hj,)^3 1H). 
f f F A%MS> [M+H#=4?2. Elemental analysis calculated with 1 .3 mol of'H 2 0: 
25 , 0=43.89%, H=4 r 10?/o ; N=1 1i13%; foUhd 0^43:90%, H=3>1%} N=1#62% " 
) ,Hf .r.;) dS ^ 'Hf .rn; vS i l »r 

EXAMPLE 146 
.11 2 ~f r 1 - ^ SrGarbam im idovlthiophBne.3^vlmethvl ^2^6xopvtf^ 
amino-5-chloronaphthalenei2-sulf6h\/l^ m ino1ac^Wide tnfliibroac^ta, 

30 : ..i.-a-sdO-l-.rlU i3)-e-nibiloiwc«c..».o i-i/v.H-amiY c. 3n©rfqcW1»ofi3Y-.i-<J)- 'Ji - - b 

A»N2-fMr(5<ivanothtoohene-a^ 

amino-5-chtoronqphthg(ene^^iff5n ; VI)amlrtb^ 

The title .compound :is;prepa^ 

suypnic^acid-11 r(5-cyanothiophen-3iylmet^ 
35 as described in EXAMPLE 1 4*j Part D using %ft^i^\ b^^&Wplach' of 
., ... benzyl bromide^ The crude product 1§ purified' by column ''Aromatography 
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10 



^ I'^^l 1 , 8 9.radient ot5% EtOAc/CH 2 Clj to 10% EtOAc/CH 2 CI 2 to-provide the 
title compound as a ®pjjkl^? 5 .x'iL^toliS.^t. vnycoxor.?-.' L>; •: !i ?* r: 
o :v«.-;,* H aMM?i(PPQt- 3^MH2).for rotamers present:. S 8.63^:40 (m. 2H)] 8.30-7.75 
, :.v^;?1), 7:.6P77 { 30 ^rp,^H) r -7^7,12 l (inyfiH);6^1^;66 (m52l^.^!B8^ 62 (m 
• S . 5 tJ U^k 3 :? 0 - (CHifcW. 3^2-(m»'. f 1H)?2.60 (m>!1H)r2.42^,^1H)n^r(8',^). " 
■ 5 ' yrlar :QOi£mc".i^ njTn. : '">o v j-toe.liwq IOj. o ^, obuio r J';' .e'.-.mo-jc' 
P, 2-ff1 -(5-CYq P othiophene-3-vlmethvlU9-nv o P vrroiiriih':a.(sV^ 
arninp-5-chloronaohthalene-2-siilfnn V naminnl fln^ir> acidj onjor,.mvJ 
f: £-ff;H5 : Cyano^ 

.^!^r»R^!»pr^au^yl).OTlnohpetlo acid fe/£butyTeste7 is' converted 
to the title ( corripound as described in EXAMPLE! 127; Part' BL .vfffe product is 
azeotroped with toluene to give a foam which is used directly in the next step. 

- S - ! or r i £ ?, I'i'rtjaoaivopj Ills.- ? £ ^os)r_1t«liis££a:tai f l> ?-oj « ixitkSiHrfi-f • i-. .Jl ^ 

15 ,i am ' nQ ^' nhln ^ naphthalen ^ • 
•jf^-f?>8^^Hto.Rf VW ^d^^ in EXAMPLE i27)'PW& using 2- 

sulfonyl)amino]acetic acid. The crude product^is s purified by colU'mn sl ' i; 
chromatography elutina in a aradienrof 5n<te;p*r>AWf>u ToiVV^ .#2&&5 J A". $ , 



20 



aLRivV-.Xr! 



p. 2-rH^-Carhamim^^ 
30 2-[[1-(5-Cyano"thiophene-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]-(N-Cbz-6-aminb- 



v, K^f?^^#! 5 m hi 2H)^8,95 (bs; 2H), 8.32 (SX 1 H)?7.93 
(d. 1H), 7.91 (s. 1H), 7.86 (d, 1H), 7.80 (m, 2H), 7.56 (s, 



■Q$hW (d ' Wt 7-8.6 (s.ilH),7.60 (s,JH).r*:S4 (mT2H);-7.42 (^5^5.37 (s 

28 ft?^ fctelW. 4mWtW 3.78 (AB, 2M). 3.42X01, ift), 3.32 

(m, 1H), 2.50 (m. 1H), 2.35 (m. 1H). ) 



1H). 7.22 (m, 2H), 6.28 
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(bs, 2H), 4.75 (m, 1H), 4.34 (AB, 2H), 3.62 (AB, 2H), 3.16 (m, 2H), 2.07 (m, 1H), 
1.95 (m, 1H). FAB MS, [M+H] + =615. 

EXAMPLE 147 .. 

5 4-r3-fS)-f6-AminonaDhthalene-P- sulfonvlamino)-2-oxonvrrolidin-1-vlmRthyl]- 
thiophen e-2-carboxamidine dihvdrochlorlde. 

A, N-Cbz-6-aminonaphthalenfi-2-sulfonin ani d-f 1 -(S-cyannthiophen-3. 
Vlmethvn-2-oxon V rrnliriin- 3-(SWvl]amiri Ql 
1 0 The title compound is prepared from 4-(3-(S)-amino-2-oxopyrrolidin-1- 
, ylmethyl)thiophene-2-carb0hit'rile hydrochloride r as K described in EXAMPLE 
125, Part C using N-Gbzr6-krhinbnaphthaiene-2-sulf ofiyl chloride In place of 
7-methoxynaphthalene-2-sulfohyl chloride. • The crude product is purified by 
,- . column chromatography elutirig with a gradient of 10% EtOAc/CH 2 CI 2 to 25% 
1 5 EtOAc/CH 2 CI 2 to provide the title compound as a solid.' < : ; v s 

NMR (CD.ei 3( 300 MHz) 8 8:34 (s; 1H), 8.04 (s, 1H), 7.80 (d, 1H), 7.77 (d, 
1H), 7.70 (d,* 1.H), 7.50 (s. 1H),7:47 (d, 1H); 7.40 (m, 7H), 5.98 (d. 1H), 5.23 (s, 
2H), 4.40 (AB, 2H), 3.82 (m, 1H), 3.25 (m, 2H), 2.58 (m, 1H), 2.08 (m, 1H). 

20 B T 4-r9-(SH6-Aminbnaphthalen<v9-suifnr^ 

vlmethvn-thiODhene-P.rarbQxamiriinft dihvdrnrhl^rj rig,; ' — 
N-Cbz-6-aminonaphthalene-2-sulfonic acid-[1-(5-cyanothiophen-3-ylmethyl)- 
2-oxopyrrolidin-3-(S)-yl]amide is converted to the title compound as' described 
!n;EXAMRLE:125i Part D:iThe crude'product is punfie^ bpRP-HPLd eluting in 

25 a gradient of 1 0%lCH 3 GN/H 2 d to 80% CH 3 CN/H 2 0 and the appropriate product 
fractions are lyophilized to provide the title compound as a white solid 

NMR (DMSOrd^ 7 gg 

(d, 1H), 7.86 (m. 2H), 7.76 (d, 1H)^62 (my SH)! 7,03- (dd-'lH). 1 6^86 (s, 1H) 
4.35 (AB; 2H), 4.03 (m, -1H)' r 3:iO (rrf,'2R), 1;90 (m, L 1 H), ' 1.53 (m *1 H) J FAB MS. 
30. [M+H]t=444. . ■ ..■ .-.,-'1 U-je ,-. i-.-ns nr.: ~. ( ~: ,>,?■«:■: ■' 

-.„. ,v, .A \</i - ~'v •>■•/.;> V! ;•«> Ou.»s- ,-■ '<■ •'■^A\ • ' ■ ■'>'-:■•;■-■■'■■<■ 

. EXAMPLE 148' " ' \ 5 - : ! : '■' - ■ •• ; i ^ xoilt-- . - • 

5-r3-(SH7-Methoxvnaphthalftne-2-suH^ 

thidphene^-carbbxamiriifiri trifluomadPtaf^ '^ J ' c - ; ; - ! ! : 

.35.... ••' ■*€.(.. ..H? • : * ; Od.fc i i ; .: fH, ... • c&.v ..j i£ irU r . if. 

A- 7-MethpxYnaPhthalene^2-s»lfonic acid MWfi-f^ a hom ; ionhpA.9.vimethyn-P- 
oxopvrrolidin -3-(SVvnamiri B | 
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- ; The, title compound is prepared: as in EXAMPLEi125 s , Part C using 5-(3-amino- 
2-oxopyrrolidine-1-y!methyl)thiophene-2-carbonitrile hydrochloride, prepared 
as in EXAMPLE 123, in place of 4-(3-amino-2-oxopyrrolidine-1- 
ylmethyl)thiophene-2-carbonitrile hydrochloride. The 'crude product is- v-jrified 

EtOAc/ CH 2 CI 2 to afford,the ; title compound as a white/solid:}' 11 * ~ rj-.il 

1 H NMR (CDCI 3 , 300 MHz) 5 8.36 jfc 1H). 7.89 (d,'"lH), 7.75 (m, 2H), 7.43 (d, 

e.,WJ^M^W'.^J^^ : ^i^^^ (bs, 1H). 4:59 (AB, 2H), 3.90 
(s. 3H), 3.74 (m. 1 1 H), 3.28 (m } 2H);£61 (m, 1 H), 2,10 (m, 1H).' Wi: 

10 . Mbi^.vQ'sfy-O-^-onifUB-V';-?^^ iT- " , ' rt \~>* , '- i ': ^ Ci . 3i brur qmc ■» •:.!». A'\ 
. . 5 : fe(SH7-Metho^ 

c c ; -.^feM e ^OT?PW?^t- 2 :8Mlfpnfe acid-[1-(5-cyahothiophen-2-ylmettiyl)-2- 
c?. ,9^9PY5rol|clip : 3-(S)-yl]amid.e js. the, title compound as described in 

15 EXAMPLE 125,; Part D. : The crude product is purified byfiP^HPLC eluting r in a 
b) ~ gradient of a 1p%-GH 3 QN/H 2 Q,^ and 
. a PPf°P nat . e Prpduct fractipns arerlyophilized to provide the title compound 
as ?M^? it l e r^° l 1 !?!; 3&.S '»}.-. ,-ttV .(Ht .n-} ?8.F ..r^J ,-JA) ;\\* 
'H NMR (CD 3 0b. 300 MHz) 8 8.41 (s,1H), 7.96 (d,1H). 7.87 (d, 1H), 7.74 (m, 
20 - . \WuWr&£®u7$l#&£ M). 7-l8Jd, ,1 1 H), 4 t 64 J (s,.2H), 4..10 (t, .1 H), 3.91- (s, 
3H).~3.28 (m. ^H). 2,21 (m^l H).,^76 ; (m^ 1 H). : . FAB MS. |M+H] + = 459. 
-.. ;>.■?»!"- p ^riuoi-^o^fi-Y 0 *'-)* r i :>»ftc<"'>-- «o--??e.-.?; , .qjer ->fiimc •'*.\--C>- 
d , .r-x E ^ M ^4^ 9 -M)i; j. t»trevnoj si ?vit>: f-H (8;-P.-nibiic'v<^v-- * 
:V . ..: ... 5-{3-(BH(7 : Methoxvnaphthalene-2-sulfonvnm^^ 
,25 vlmethvllthiophene-2-carboxamidine lriflunrr>aratat ft h : x n j, x ^ c &v j r c > 

.iVho; 3 •: 'Jdwv b s;-; ' -c.'ow.o eiSit or! e ! -'\oi.r ■>! b-fTiiir'cov! - M = 
•; A. 7-Methoxvnaphthalene-g-s Mlfonic acid ri-r5-cvanrithiophen-g-vlmethyh-g- 
oxopyrrolidin-3-fSWn-methvlamldft, ,-, r b - > .-; s - :, f >< 
.^the' title^compqund is prepared as.ip EXAMPLE 126; Part A usirigr? " 
30 7-metho'xynaphthalene-2-suIfonic acid [1-(5-cyanothiophert-2-y!metHyl)r2- 

oxopyrrolidin-3-(S)-yl]amide, prepared as in EXAMPLE 148, Part A, In place of 
7-methoxynaphthalene-2-sulfonic acid [1-(5-cyanothiophen"-3-ylmethyl)-2- 

.. ^°m^^^m^c^^. •M^Pr^«Qp.:vH9.-il-^kiv- t b£3^ 

1 H NMR (CDCI 3 , 300 MHz) S:8,41.(s, ,1H), 7T.91 (d, -JH), 7.78 (dd ; .2H), 7.46 (m, 

35 1 H), 7.25 (m, 3H), 6.93 (d.' 1 H), 4.91 (t. 1 H), 4.60 (AB, 2H), 3.92 (s, 3H), 3.31 (m, 

2H), 2.74 (s,3H), 2.36 (m, 1H), 2.03 (m.,1H). « : ., Jiis:flt -. , 
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To a solution of 7-methoxynaphthalene-2-sulfonic acid [1-(5-cyanothiophen-3- 
ylmethyl)-2-oxopyrrolidin-3-(S)-yl]methylamide (0.48 g, 1 mmol) in 10 mL of 
EtOH is added hydroxylamine hydrochloride (0.11 g, 1.54 rrimbl) and triethyl 
amine (0.25 g. 2.5 mmol). The solution is heated to reflux. After 1 hour, the 
. 5 solution is concentrated. The crude prbduct is purified by RP-HPL r C eluting in a 
gradient of 1 0% CH 3 CN/H z O (0. 1 % TFA) to 80% CH 3 CN/H a O (6. 1 % TFA) and 
the appropriate product fractions are lyophilized to provide the title compound 
as a white solid. . , . - • •«. 

. 1 H NMR (CDCI 3 , 300 MHz) 5 8.49 (s, 1 H), 7.84 (d, 1 H), 7.76 (m, 2H), 7.60 (s, 

10 1 H), 7.35 (s. 1 H), 7.28 (m, i H), 7.20 (m, 1 H), 6.75 (bs, 2H), 4.96 (t, 1 H), 4.87 
(bs,,1H );4.40 (AB, 2H), 3.90 (s,3H)| 3.23 (m, 2H), 2.77 (s, 3H), ^2.28 (m. 1H). 
1.93 (m, 1H). FAB MS, [M+H]*= 489. Elemental analysis calculated with 1.75 
mmol of H 2 0 cal. C=45.64%, H=4.53%, N=8.84%, found C=45.33%, 
H=4.05%, N=8.36%. 

15 _ tr -.jy i ,-v , .. ;„ S~: "r- . 

EXAMPLE 153 

4-(3-(SV-Amino-2-oxopvrrolidin.1-vlmPthvnnvrlriinfl- 2-carbonitrilfl 
trifluornacatate 

20 A. 2-Cvano-4-rUterf.btitvldimflthvlsilyl \oxv1methvl)pvririinP 

The title compound is prepared according to the procedure described in J. 
Heterocyclic Chem. 3j), 631 (1993). The crude residue obtained is purified by 
column chromatography eluting with gradient of 5%"Et6Ac7hexanes to 20% 
; • j EtOAc/hexanes to afford the t^ - r,r ' 

25 'H NMR (CDCI 3 , 300 MHz) 5 8.66 (d, 1H), 7.69 (s, 1H), 7.48 (m, 1H), 4.80 (s, 
2H), 1.00 (s,9H), 0.19 (s,6H). 

B. 2-Cvano-4-mvdroxvm ethvnpvridinf». u^.'safi.--:- 

A solution Of :2-cyano-4-t{(fe^butyldimethyisiiyi)oxy)mem g, 
30 i 40.5 mmol) in' 200 nib of annydrbus MeOH is stirrecl over 12 g of powex-50W- 

H? ionrexchahge resin '(pre-Wa^M : wH'h 4 'MSbH^) W a period of 18 hours: After 
• this time; the mixture is filtered afid Washed' with MeOH tvftce: The^ombined 
• filtrates' are concentrated lii vacu<£ e ih& chicle residije^pu^fiecl by column 

chrbmatbgraphy-'eluting'with 5(5% EtdAc/hexanes tb affoVB the' title compound 
35 (4.82 g. 35.9 mmol) as an oil. 

'H NMR (CDCL, 300 MHz) 5 8.70 (m. 1H), 7.75 (s, 1H), 7^55 (d! f H); 4:87 (d, 

2H), 2.31 (bs, 1H). 
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,., Jf5 . C. 2-CvanQ-4-rbromQmethvhpvridineP f;-^.b:!on-«fqoxn-S:-(ivrtJ3rr^ 
»»n: :=ir ' B r 9nr»iq^.(6.88 g, 43.1 mmol), is added dropwise to c a solution.of '0)3 
„ n} .u'oi'f'P^iPy'Pll^E^n?. 0 1 -3 9. .43,1 mmol). in 280 mbbfiCH^CI^af 0°C.s The 

-,i^tc. «5NH^|s t]L^t9.^rninut§s^at^G. rAt this time?2^cyano-4-(hydraxyn?ethyl)- 
~p {ATI Py'^f ;(f ;§?:9. 35.9 mmol), is added, and the resulting I mixture is stirred for 

,-,qm y&ty^PiS^Je^S^M"^ reaction'. mixtureris dilUfed'with^CHjCit and 
washed with water (2x) and saturated NaCl solution. tThe organic layer is dried 

&\ w !%^9 s 9^fil{erecTand. concentrated.^ The'-crude product is purified by column 
Tfi 1 9 { K^OTf . t °?fr a i B h ,y ^ , H tin 9 jn 1 a gradient of 20% EtOAc/hexanes c to 30% 1 
f u r r -, f^& e * anes *° 9^^^c^poynA(ft40-«^:5jttiiHM):a«^ oil. 

, ri.:J!&I!ffi^ 1H)7 7.60 (d, 1H); 4.49 (s. 

.ovee.^-n ,- > 50>=h 

15 P, f1-f2-CYano-pvridin-4-vlmethvn-2-oxoDvrrolidin-3-rs ^ vncarbamic aniri W*. 
butvl ester. £ 2l Sjq^/OO 

Tn % ^flfr^B^^^ilf acid 
fert-buty! ester as^described in EXAMPLE 122, Part Fjjsirig*2-cyari&4- 
(bromomethyl)pyridine in place of 4-bromomethylthiophene-2-carbonitrile. The 
20 crude prodjjctjsjjur^ WithJgradienfof 
«, r ?f$^M9&9k f°^Pi pQA^GHiGl^tqrafford the title 'compound as a 

-C- o!" Ws£^^ .1H){15T42 (bs, 

1Hj, 4.57 %^.4^2.(»Dfviy)cil J |5 (rn.;2H)v 2.62 (m: 1H), 2:10 (m^H). 1.50 

ffosi* ?ff):m> a*/: *) -j.v .-.hi b> os.ss «.-hm ojs ...oao, * ^ 2 c 

.(H3 ,s) er.o (HQ .?-) GO.- .(HS 
E. 4-f3-fS)-Amino-2-oxoovrrolidin-1-vlmethvnn vridine-2-Rarhnnltrilfl 

trifiuoroacetate, snjk, bdiflawxr afcy 'ii ^aaai .Q,a_. ,a 

in;50.mL;of eHjCI 2 is OC 
1 t^#te?f 5VnL .^^A. 0 .^f.j^cti(^fQW,yr^j3 stirred for~18 hours and then 
;.j - r 99P^ ntr ^*?i^v t . 0 l iB^Ve.-ttie-titie compound ,(3.40, g,jq.3. mmol) as a whte ^arn. 
[,^H^P^9i<^.mm^ 87;9P 3 (d,AH) ; 7,70.^,3^, 7.09 (S0H), 6.80 
,. ^^^ff^M^^^^ 2,55 (m^H),, 1.62^.^)^1.20 07!, 1H). 

35 ..io oe MDi-.'-v .p. ?s.t ) er. 

o; ..A XA : M i P, r E c 15 1 .'Mr :•.) "T. ; (Ml .rn) C-\.S », (,HM ,1000) f.VM H' 
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B. 5-j3-fSVf(7- Methoxvnaphthalene-2-sulfonvnmethvlamino1-2-oxopvrrolidin- 
1-vlmethyl)thioDhene-2-carboxamidine trifluoroacetate; 
. 7-Methoxynaphthalene-2-sulfonic acid [1-(5-cyanothiophen-2-ylmethyl)-2- 
oxopyrrolidin-3-(S)-yl]methylamide is converted to the. title compound as 
5 described in EXAMPLE 125, Part D. The crude product is purified by RP-HPLC 
eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 80% CH 3 CN/H 2 0 (0.1% 
TFA) and the appropriate product fractions are lyophilized to provide the title 
cpmppundjas a white solid., vm ; ,• . .: ,r . s >; 

V - 1 H'^^R (bMsb^3bd W MHz) 8"9.20 (bs."2H). 8T82™^S,"2H). ; 8.38 ? <S, 1H), 8.04 
10 (d, 1H), 7.96 (d, 1H), 7.83 (d, 1H), 7.69 (dd, 1H), 7.57 (d, 1H), 7.34 (dd, 1H), 
, . 7.21 (d,1H), 4.83 (t, 1H), 4,6,1 (AB, 2R), 3.89 (s, 3H),.3.19 (m, 2H), 2.62 (s, 3H), 
2.04 (m.! Jh); t -82 (m, 1 H). F-AB M : ; ' vo; .. . 

.^■•b.'i:.:' . .'"■U')L-' 

. ;; , EXAMPLE^ < ; .c jf ., ^,,-. r ,,VApu ' . ,; : W-"> .-.r -.-, : y> 
15 5-y3;fiS)j(7-Me 

v|methvl)thiophene-2-carboxamidine trifluoroacetate: - - 

. A. 7-Methoxyn aphtha lene-2-sulfo nic acid f1-r5-cvanothioDhen-2-vlmethvn-2- 
oxopvrroTidin-3-Vs)-vn- benzvlamide. i : v- > 

20 The title compound is prepared as in EXAMPLE ,126, r Part A using 7- 
methoxynaphthalene-2-su|fpnic^ 

oxopyrr,olidjn-3 r (S)-yl]am^ prepared as jn .EXAMPLE ;1 48, Part A, in place of 
7-methoxynaphthalene-2-sulfonic acid [1-(5-cyanothiophenf3rylmethyl)-2- 
. .... oxppyrrQ!id|n-3-(S)^yi]amide, and benzyl ,bromide for methyl iodide, i 
25 H ' 1 '^^pScbp^;j3j^-^(jz). 8 8.43 (s,; ! 1;H), i 7.92 (try 2H) ? 7Y80«(d,; -1 H), 7.47 (m, 
J • -1Mji,7 r 3 c 1 (m,- 3Hj.,,^22 : (m. 4H);.6.?3 (d, C 1H)M.55. {m, 4H)'64^6 (m, 1H),3.93(s, 
V, |B 3H)V3 f J2 : ^ , s >,r ,m) 88. r lX r*: .?} 

:■ • J oc ,»s>:;.!-.r-.H it VJs.i.3i'--0. .Ir-c Q.-H loom S.r ■^■m 'ostnU..'; 

B. 5-f3-(S)-rf7-MethoxvnaDhthalene-2-sulfonvnbenzvlaminb1-2-Q xobyrrolidin- 
30 1-vlmethvl)thiophene-2-carboxami dine trifluoroacetate. 0> : . 
7-Methoxynaphthalene-2-sulfonlc acid [1-(5-cyanothIophen-2-ylrhethyl)-2- 
r . . .oxo^yrjpjid^ as 
describj?^^^ is; purified by RP-HPLC 

eluting in a gradient of 10% CH 3 CN/H a O (0.1% TFA) to 80% CH 3 CN/H a O (0.1% 
, 35 , r TFA.)^d ihe J a^ title 
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T\::l\^ 1 H-NMR'(DMSO^d 6 V300 MHz) 5 9;22 (l^2Hy^6^ (^ r 2H); 8^42 (s, 1H), 8.05 

(d, 1H), 7.96 (d;ilH)^7.88 ^ rt^^'firnFl ft)^7v^U/ 1 H)>V.58'(iVi. 6H), 7.15 

- vc t! '-(d?hri)r4:72'(t;iH);'4.52(m/ 3.05 

; (mF1H) ■2.'i3 (m, 'lH)?ii.74 (m, "1H)^ ! FAB ^~STt^+H]*= 549: C1 ' - c ^ OKf 
>.■ 5: vd fcc-Huuq ?'\ lour: .: >_ ~s- > tfit n psr EU^'/iAX^ «.< iwjoorob r 

ci r O) O/.<:EXAMP0-fi5i('~ ,T ' - O. | - 1 \.V".),.HO c-"Uf io iru.-vo'-.v s ru yr Il-Is 
!< ' ' fAm lrio-(4?f 3-f SV^me^^^^^ IfonvnimltH vlam ino^T^- 

Qxopvrrolidin-1-vlmethvl)thioph9ne-2-vn^ ester 

.:;io •:• ;s.v,(i-;: o) va.s .<H'; -.b :.;H! ..•}€ .'x ,.H" ,b) %?.T (H . .>.•) cr 
Hf v ; • A. ' rAminb^4434SW7-rrM^ 

trifluoroacetate 

To a solution of 4-{3-(S)-[{7-methoxynaphthalene-2-suifbnyl)mith^ 
' : <1 5. 1 - - oxopyrrolidin : 1 -ylmethyljthibph^ trif lub'roacmaW (0.7 3, 

1.20 mmol) in 1 2:mL of GHjGl^and i mlS f 6f DMF'aFb°C Is added ft-meihyl 
piperidine(0.42 g, 4.2 mmol) and methyl chloroformate (0.12 g, 1.26 mmol). 
-f -.1 > ; After.0.5 hour, the\solutibn' is diluted" EtOAcP ;' Th^^anlc^blutfori- i/washed 
with H a O and sat. NaCI. The organic layeTis dried r over MgSs'Oif filled and 
20 concentrated.'- iThe r crud"e product is>urifi"ed' by RP-HPLC fluting in a gradient 
of 10% CH 3 CN/H 2 0 (0.1% tFA) i 'tb' 80% , fc 

appropriate product fractions are lyophilized'tb provide the title compound as a 
'T 1 white; sblid.'Sqoirs on %y v > ; ■ oinrA-ut ■ • r-isnJrin'iii cxr-iUari.- 

'H NMR (DMSO-de, 300 MHz) 5 9.58 (fc'^jt&dtffc 1H), 8.05 WHH). 7.96 
,. 25. (d, 1 H), 7.82 (d,l 1 H); 7.74 (s, 1H)/7.68 (d; 1H); 7.58 (d. 'l H), 7%£'fe£ 1 H>; 7.15 
' -(d,. 1 H); 4.86 (t, 1 H). 4.32 (AB. 2H), 3.86 (s, 3H), "3:66 (s, 3H), 3:13 (m! 2H), 2.64 
(s, 3H), 1.96 (m, 1H), 1.71 (m, iH)> FAB MS?; [M+H]^ 53 iV Elemental analysis 
calculated with 1.75 mmol of H 2 0 cal. C=46.22%, H=4.54%, N=8.29%. found 
- v C=46.00%i'H=4.02%, N=7.93%.'i ^.At=:M-I!' 'Sr-fr^ .J> ' 

■ . EXAMPLE. 152 .a rr, -.. r :. : :.: c'r.oi::-*- 1 .' ■* io.sr! : . ; >.. ; .inv:. o'!tg;-.V \ 
4-{3-(S)-r(7-Methoxvnaphthalene-2-sulfohvnmethyi^ 
ii . vlmethyl)thioPhene-2-N-hvdrQxvcarboxamidihfl^rifi.^m^^^ --ob 

35 A, 4-{3-fS)-rf7-MethQXvnaphthalerie-2-sulfonvl)mfetHy iamihWy^^^ 
1-Vlmethvl}thlQP hene-2-N-hvdroxvcarbQxamidihe triflijbroanetfl'ffi) 
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■ , 4-f3-(S)-f7-Methoxvnaohthalene-2-suHonvlaminoV2-ox6pvrrolidin-1-vlmethvn- 
pvridine-2-carboxamidine trif luoroacetate. 

A. 7-Methoxvnaphthalene-2-sulfonic acid-f 1 W2-cvanopyrtdih-4-ylmethy0-2- 
5 oxoDvrrolidin-3-fSl-vllamide. ;< S r : i v ,j-;*y . l : - - L :- L- 1 s 

The title compound is prepared as described in EXAMPLE 125; Part C using 4- 
(3-(S)-amino-2-oxopyrrolidin-1-ylmethyl)pyridine-2-carbonitrlle trifluoroacetate 
in place of 4-(3-(S)-amihbT2TOxopyrrolidine-1-yim"ethyl)thibphene-2-carbonitrile 
hydrochloride. The crude product' is purified by column chromatography 
10 eluting with a- gradient of 25% EtOAc/CH 2 CI 2 to 50% EtOAc/CH 2 CI 2 to provide 
the title. Compound- as. a white^s'bBd. ,,:x » ,ili '-" « ! *V* r - •«. • 
\H NMR (CDCI3, .300 MHz) 8 8.60 (dp 1 H)| 8.37 (s. i'H)r 7.84 (d. 1 H), 7.75 (m, 
: 2H),. 7,50 (s; 1 H)v 7.30 (dd,< 1 H), 7.26 (dd. -1 H), 7.22 (m,' 1 H)f 6.1 2 (d; : 1 H), 4.47 
. (AB, 2H), 3.96 (m, 1H), 3.90 <s;'3H). 3.22 (mi 2H), 2.52 (m, 1H), 2.10 (m, 1H). 
15 .,»,iw e ■• ...i.f ..0 suit »r!l txnt, -jj^^HC riCfeM i« *■ ci ,p SO c 
< h B.^4-raWSM7-Metho xvhaDhthalene-2-sl^ 
■ ;-: vlmethvnDvridine-2 -carboxamidine triflubroacefate. 4 r S T • 
Hydrogen sulfide, gas is bubbled for' 5 minutes through a solution of 7- 
methoxynaphthalene-2-sulfonic acld-[1-(2-cyanopyridin-4-ylmethyl)-2- 
20 .j ;. s oxwy™M&M$hy^teX0^9i 0.50 mmol) in 10 mL of a 10:1 mixture of 
pyridine/triethylamine. tAfter %tirring the. pale green s6lutibn^bra pen'od''of 18 
hours, the reactipn mixture is concentrated in Wcija u Th9Y&\iiii& l & diuted in 
acetone and' concentrated to give the^de'thtoam'^e^'To^^sofu^on of 
thioamide ins 10 mt of acetone' is added 1 iddom^tnane y (f m'li? p 16 Wmol). The 
25 c. resulting': mixture is heated at Vefluxlbr 1 'houK allowed'To cool tb loom ^ 
< u , f temperatureiand ebh^ 

hydroiodide. To a solution of thioimidate hyWbidciide in W'm^o? Rfe'OH is 
■i - added ammonium aSetatefotfs ^V^j^^e^^^nWrS'ls heated 
at reflux for2ihburs; allowed id cobl to room temperature' and^stihred' overnight. 
30 The: resulting mixture is concentrated in r vacuo id 'provide the crude r £midine 
<■'■■>■- salVJ> The crude product is<purif led by'RP-HPlic elutingln a 1 gradient of 15% 
CH 3 CN/H 2 0 (0.1% TFA) to 80% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate 
product fractions are lyophilized to provide the title compourid ^6:1 0 g J . C.18 
:.C .■•:i^min9l):as.-a white/ambWbu^ 

35 1 H NMR (DMSO-d e , 30.0;MHz);.S 9.51 (bs'2H)i 9.40 Ibs^H^^S^ H), 8:37 
(S,1H), 8.25 (d, 1H), 8.02 (d. 1H), 7.92 (m. 2H), 7.72 (dd, 1H), 7.58 (d, 1H), 7.53 
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.-Ibr.1Jft£QL-:i(*M^).. 7.32;(dd,JH).;i4.49,(AB, 2H);:4:18.'(m^1H); 3.86 (s, 3H)^3.15 s (m, 2H), 
2.02 (m, 1H),.1.64 (m, 1Hte;FAB:MS4^H]^54:^ 

tiySl EXA,Mp,LE v 1 5,5'B>p-g)> r Ha tes o;f;o tl» jg-S-ahatBri ifia6nvy.Q«1lsfe1-I .A 

5 4-f3-fSHf7 , -Methoxvnaohthalene-2-sulfonvntte^^ 
;}<x?m j VlmethvllDVridine-P-ra rboxamidine^rrfluorQaRBtatft^ iJofirnon erlT 
■3j/?i3osovjulliu 9H^inodiBO-S-9r:ibhv;q(l^riiem!v-r-fi!biloiv^aDxo-S-oirms-ic;)-e) 
««! . ti t to .i j rag A 7-Methoxvnaphthalene-2^snlfonic add-H ^2-r^rTnriyr>dln-=4s-vlirt6thyn-P- 

y.l?c°? < 5y^Pf id J n : 3 \ f gVYp- ben ^ amirift !S ^^t 9bt.no f»r:r .s»hnc IflDOibyd 

UvtP.q oTllSJftSsS?.^ 

7-methoxynaphthalene-2-sulfoniCjacid;[1 ri (2-cyanopyridinr4-ylm 
rrt) 3^ . P^opyrrplidJn-3-(S):y|]am 

,(■ :: aejWi^cW The 
• H f , m)W£, P r <9 d H c ; l i% BMfffied.jby <?plumn A chromatography~elutirig with gradient of 
1 5 CHsClj to 3% MeOhi/CH 2 CI 2 to afford the title compound as a white solid.? t 

1 H), 7.53 (s, 1 H), ^iUMtMMimm^^m:m-l^ {ABU 2H), 4.45 

-y:-(;yf',!9m;\f->-iiibiivqonB\fO-£)-rj-bioi5 oinotlue-"S-9n9iBfttr;qsir</or'le-' 1 
3. * 0 > JC 1^vlmethvl)Dvridine-2-carboyamlri in6 trifluordaraf^ ? ^lvf;t ^ibir 

:o P^?B)T£ 0 A ld J^(S^bei^amide is converted ito- thatitle compound as 
(i d ^R'1 b . ed i n : f^jh^lS^! Part.B, £ The crude product is purified b? RF-HPLC 
25 nP'yJI^ te&.RJP9&&Stf ?S% ,QH 3 C|SJ/H 2 0 (OJSfeTFA) to 80% GH 3 CN/H 2 0 (0>1% 

a'al^f^f^ title 
8 i HcWRPHR^.f wjijtejgojid.j ^bimioiri? to noiJuloe u oT .sbiboknoyrl 
b, :a*n ASffi^M^.WWA^fi-Sg ^c?H),9.29 (bs; f 2H), ^75.(d, t 1H), 8.48 
,iP'rmv<ft4tiM&<^ttW<& < d olH).<7, ? 93 (s> i1H),-7.83,(dd. 1H), 7.56:(m , 2H), 7.35 
>°ri*^ 3H). 
x?.?.r t^-i?.?^^ P^fe It 1 )?!?^.® <ni. ^ H);^ .80 (m.:l1H>. FAB MS, [M4H]*«544. 
< r:;-.-. 0 ic.iOi ! erf! bis (A=tT off 0) C,H\HO e HO •SPOB o? (ART avT.O) C\H »MO,.i iO 
Of n ,^^,?wsjwMr.oo siJtj on; ebi'/oiq o? bexillriqoy! sib 3r.e;: : v:ii io ricq 

4-f3•fg)-r(7-Meth0Xvnaphthalene-2-sulfonvnmethyia m ino^2-oxor>y^mlirtin-1- 
\ 3 ? ,(l •V | m9thvl)Dvridine-2-carboxamidine trifliinrnaftfitatf>, ,n.^>.-( -akm H : ?.B 

.:•> v ,(h; ,b) 8U.v ,(H, bb) sr.v .{HS .t) ££.'. ,(Hr ,b) so 3 r ,•:») eca .(HJ.s} 



WO 96/40679 



PCT/US96/09816 



A 7-Methoxvnaphthalene-2-sulfonin aciri-f 1 -rp-r vanopvridin-4-vlmethvn-2- 
oxopvrrolidi n-3-fS^yl]-methvlamiriP 

The title compound is prepared from 7-methoxynaphthalene-2 -sulfonic acid-[1- 
; (2-cyanopyridin-4-ylmethyl)-2-6xopyrrolidin-3-(S)-yl]amide as described in 
5 EXAMPLE 141. Part D using methyliodide in place of benzyl bromide. The 
crude product is purified by column chromatography eluting with gradient of 
20% EtOAc/CH 2 CI 2 to 40% EtOAc/CH 2 CI 2 to afford the title compound as a 
white solid.; .jj! -j '.. -.u.-^: I'Xd.- ■:. •- L. '.£•£■&> 

t 1 H NMR (CDCI 3fJ 300 MHz) 6 8.65 (d,1H), 8.41 ( S ; 1H), 7.90 (d, 1H), 7.79 (m, 
10 . 2H), 7.53 (s,1H), 7.37 (m, 1H), 7.29 (m. 2H), 4.97 (m, 1H), 4.47 (AB, 2H), 3.93 
(S, 3H), 3.29 (m; 2H); 2.83 (s, 3H), 2.40 (m, 1H), ; 2.10 (m, 1H). ' ' "~ l ' 

• ; .-.;, !r ,:. , ,=s ,V) .A-,. : '..) On.vKV'^ .- v v ic inwo*\y h ■ 

"■■ P. 4-{3-f5H(7-Methbxvnaphtha^ 

1-Vlmethvl)pvrldine-P-na rboxamidinfi trifluoroaCptata; /; " * C ] ' M " ' //. 

15 v 7-Methoxynaphthalene-2-sulfdnic acid-[1 -(27(G^'o^£^^9tti^}-2- 
pxopyrrolidin-3r(S)-yl]methylamide- is converted to the : title compound, as 
described in EXAMPLE 154, Part Bj The crude product is purified by^RP-HPLC 
eluting in a gradient of 10% CH 3 eN/H 2 O !; (0:i% TFA) to;80% Ch!jCN/H 2 0 (0.1% 
TFA) and the appropriate product fractions are lyophilized to provide "the title 

20 compound as a white solid. 

1 H NMR (DMSO-d 6 , 300 MHz) 5 9.54 (bs, 2H), 9.31 (bs. 2H), 8.74 (8.1 H), 8.40 
(^lH).:8 04(d,1H),7.97(s^ 7 . 37 
(m, 1H), 4.99 (m.,i1 H); 4-50:(AB; 2H)/3 i 89 l (s ; --3H); :? 3:2# tm/SH^t (s/ 3H). 
2.05 (m, 1 H), 1 .88 (m, 1 H). FAB MS, [M+H] *=468. 

EXAMPLE 157 Vai&l* :'■ fiLi- T»^uM; .a. ^JiH'^ v 

; 4-f3-fSM5-Chlorb-3-memvlofe^ z ' ' 

30 ' ArS^hloro^methvlherizorblthi^^ 

vlmethvn^xobvrroii^ih^f^vr^iK^/ s* J s' ''^'^ h * ' ' " ' 1 
The title compound is prepared as described In EXAMPLE 125, Part C usino 
-4-(3-(S)-amino-2-oxopyrrolidin-nyimethylXpyridine-2-ca .. 
u trifluoroacetateih place of 4t^.(^)l^^ai^&|^r9liS^^.-^emy^; 
35 thiophene-2-carbonitrile hy^rbchibVide and with s 5-chloro-l-m ethyl- ' 

benzo[b]thiophene-2-sulfonyl chloride in place of 7-methoxynaphthalene-2- 
sulfonyl chloride. The crude product Is purified by column chromatography 
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-< t vrltlWS?.^^^* ? f 2 ^^!9^9 2 CI 2 to.50% EtOAc/CH 2 Cl 2 :to afford the 
title compound as a white solid. ^filvdjferi^v ■'.?)-* J}W- -.■nvQoxc 
- > . Xlluf^ -^Pg 1 *, 3 ( °? ^ « 8,67 (d, 1.Mk7.82 (s' 1H), 7.76 (dphH), 7.51 (s. 
n, dM^^f^V^4.OT, 1 S,65 (d;;1H).i.4.49,(AB, 2H)r4.00:(m ? iH), 3.29 

. OXPPVrrolidin-1-vlmethvnnvridine-g.rarhn x amidinfl trif| .. oroacet a tfti n.> 
, .) ^RP^^W^yP^^^o^^-s^onio^ ir-(2^cyanb%ridin-4- 
* 1 ° ; r ^!S#^5^??^^^(§)ry^!<te,N converted to Ihe title corhpbund'as 
described,^, E^PLE a 154,,F?arlB. i{ ^ 

elutmg in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 80% CH 3 CN/H 2 0 (0 1% 

COITlDOUnd a<T"fl whifo cnUrl 

i.76 
4 50 

1 , ^^^I'rtCMfeM 1H). 

; .. , >Wfr$?^#or?A^ if*G*3W analysis calculated with J .4 mole of H 2 0: 

• 'ij - .? en?C®i ^ r35>i found C=;42,82%f H=3.30%^ N=i 5:84%. 
20 

.biloa :>rrivv ,3 an i-rv.toqmc : r :'-"> 
s , .f ( XA > M Iv L E 158 ^ h : s , ; { f., s , ? ^ i» 6 .e5i,.;HM 0'.r. j+OZWCi) H' 

8?^^fH+M'.eMSA^ .<I-K ,ir.i fib.: .(Ht ,f;v- c0.<5 
25 A, 5-ChlffrO-3-methvlhfin7ofMthi OD h e np.9.c,,lf o ni c aR jri M-rP-cvannnvririirH- 
Vlmethvn-2-oxoDvrrnliriln.3-fSUyr|-rn ethvlflmirjp v^f 3jet|.?,\V=> 

The tme^compoun^ 

sulfomoacid^^^ as 
described in EXAMPLE 141, Part D using methyl iodide in place of benzyl 

3 ° T ^r TO!! 9*SfBM* ^f^iS2^n^ipm^^y.eluttfig with 

-gradlenfof 10%EtOAc7CH 2 CI 2 to ?5 { % E;QAc/GH 2 QI 2 tojrfford the title 

■ ^T^^^'^^ *» "™<^ * bnucqrnrcolM e,i 
QK ^'^MMZS* mWlt&famWV*, 2H)/fc29 (m?2H)t 2.91 

35 (si3H ^ 2 ^ e 
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,. B, 4-(3-fS)-rf5-Chloro-3-methvlbenzorblthioDha ne-2-suHonv|)methylamino]-2- 
oxopyrroliclin-1-vlmethvl)pvridine- 2-carbQxamidine trifluoroacetate. 
5-Chloro-3-methylbenzo[b]thiophene-2-sulfonic acid-[lT(2-cyanopyridin-4- 
ylmethyl)-2-oxopyrrolidin-3-(S)-yl]methylamide is. converted to the title 
5 compound as described In EXAMPLE 154, Part B. The crude product is 
purified by RP-HPLC fluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 
80% CH 3 CN/H z O (0.1% TFA) and the appropriate product fractions, are 
lyophilized to provide thejitle compound as a white solid. - -;t 
1 H NMR (bMSQ-d 6 , 300 MHz) 8 9.52 (bs, 2H), 9.34 (bs, 2H),.8.74 (d, 1 H), 8.08 
10 (m, 2H), 7.95 (s, 1 H), 7.63 (s, 1 H), 7.61 (dd, 1H), 4.99 (m ( , 1 H), 4.50 (AB, 2H), 
3.31 (m, 1H), 3.21 (m,.1H), 2.80 (s, 3H), 2.66 (s, 3H), 2.14 (m; 1H), 2.03 (m, 1H). 
FA,BMS,'[MjH]r=493. [q „ , al ,, ... • ; 

.cn .-- : /: t-i ■■-.i '• is..' - .!■..' D •(.•**•• 

EXAMPLE 159 , . •> . i p..-,-* « 

.15 2-f f 1 -(2-CarbamimidovlPvrldine-4-vlmethvn-2-oxopyrrolidin-3-( S)-y\}-( 7. 

methoxvnaphthalene-2-sulfonvliamino)acetam ide trifluoroanatata 

A. 2-ff1-f2-Cvanopvridine.4-vlmethvh.g- oxoDvrrolidin-3-fSVvl)-r7- 

. methoxvnaphthalene-2-su»^ ester. , 

20 The. trtie compound , is prepared from : 7-mjBthoxynaphthalene-2-su.lfonic acid-[ 1 - 
(2-cyano-pyridin-4-ylm^^ in 

. EXAMPLE J 41, f art D using ; ten*-butyl brpmoacetate in place of benzyl 
. I'r^^i^^^^^TM^^^^S^^^ Py'f'.ed by column chromatography, eluting with 
gradient L of .I p^ BpAc/GHaClavto ^SYo EtQAc/pH 2 CI 2 to afford the; title 

25 ^comp^^asja.^hJtjjpJ{id.q c:B Sl i S > one: ■ y -- i r > 3 r,0; o.s :v >:'.vHO *eo;- 
; *H NMR(CI%l^^^^§ 8,66 b^r (< li«)^j^^^^^>^7 r ^<4 i iXhi>.-^.a5 (d, 

? , H 1H), 7,79 ^.J^) S 7 : ^8:(8^H),,7.42 (ds1H),7.29 (dd, 1H).'7,28f(m', 1H), 4.56 
. (m.i.lH), 4.49 (AB, 2H), 3;99 (AB, 2H),|3.94 ,(S£3H),;3:31 (m, 2H)i 2.63 (m, 1H), 
. 2.^(^1^.1.43.(8,. p,H), P} BS^ .(H? ..h, .u- • ■ ,,H',' -.:h 

30 f r " ;H -»-KriJ ,3M m; I '•' J :"> 5. .(«• ; - • fl", J'' 

B. 2-rri-(2-Cvanopvridine-4-vlmethvn-2-oxopyrrolidin-3-fSVyl]- l 7- 
methoxynaphthalene- 2-sulfonyl)amino1acetic acid. ?3r gjq;.^--.^ 

■ I] 1;i?rCyajiopyridta^ 

meth ox^naphthajene^2-s.^ 
35 to the title compound as described in EXAMPLE 127, Part B^The product is 
azeotroped with toluene to give a white foam. 
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ii'.'j 1 H'NMR (CDCIj, 300 MHz)' 8 9.61 (bs/'-lH); 8.70 <id!»ltf j/ft&fc 1H); 7.90 (d, 

1HV7.79 (d, 1H), 7.70 (d^iH)^7.68 '(s'MHjV 7$V<(rti 1H):7.30^1H), 7.20 (d, 
^ 1H)p4:80 r (m } ' 1H)r4.'59 '(AB)-§H)','4tii (s'&H); 3?95 (s\3^f, 3:40'(m, £ 2H), 2.48 
* : (mr'1 H). 2.3V (m? 1 H) * FAB V MS> iM*Hl'*=495." i;,01v < =* c ' " -\\™& v ' 
5.1 toricoiq obi*:- 11 hsS >?r 3J rj MAXb ni bedhw-ab <: :'."t-W"C-> 5 

r > methbxvnaphth'aterie^-'s^ x '- r ^-' 

The title compound is prepared as' describ'ed i'n'EXAMPLE 'jzt\' Part C using 2- 
* ' [[1-(2-cyanopyridine^ ' 
10'Vm ethoxyn aphthafehe&'-'sulf onyl)am inbjacetic acid In place of 2-[[1 -(5- 
m) : , •*cVahbthiophene^ylmetW)-2'6w 

2-sulfonyl)amino]acetic acid. The crude product is concentrated frbm' EtOAc to 
afford the title compound as a white solid. 

1 H NMR (CDCI 3 , 300 MHz) 8 8.73 (d, 1H), 8.40 (s, 1H), 7.91" (d.'VH), 7.80 (m. 
15Ar 2^^7.69 (si^H)^*SC)r(ct;^ Ayr^^WH^^^SO'^^ i^,-5V40-'<fa^5aM). 4:58 
(m?1H)p4.57 -(AB^^S^^'SHj.^^llAB;^^-^ (mr 1H)>3.32 (m, 1 H), 
2.51 (m. 1H), 2.42 (m. 1H). 

Aj -XJ.r± ^•h^j- i, .OTi^ct-2i*QrSi('*i^'*Ji- -ti&li'frtiif!^ vY^vbiii A 
D. 2-{M-f2-Carb'amimidbvl-bVridihe^^ 
20 , tmethoxvnaDhthalene-2*sM^ s 
2-[[1-(2-Cyanopyridihe-4iylm^ - 
1 methdxynaphthalehe-2-sulfony0amih6]acetamide^ is converted' fo'trie title 
. / compound as described in EXAMPLE l54, 1 Part*B: !r 'THe p crude prod'ubt is 
purified by RP-HPLC eluting In a c gradient of iWci^Clfi/Hfc' {6% % TFA) to 
25 80% CH 3 CN/H 2 0 (0.1% TFA) and the appre^ti'^di^^ctf^s'ira cR 
■_>? -« lyophilized tb^provide 'the'titie compound as a^ °" ' ! 1 

1 H NMR (DMSO-d 8 7)300 MHz) 89.52 (bs- 2H)- 9:33 (bs- 2H)i 8>5 (d.^H), 8.45 
> (3-1 H£ 8.04 (d, lH)/7:99 (sf lH)(i7 95'(d, c iH); 7:77 (d^lH), 7.64 (d, 1H), 7.58 
(bs, 2H), 7.35 (dd, 1H), 7.25 (s, 1H), 4.88 (m, ; lH),4.S0 (AB, : 2H), 3.90 (s, 3H), 
30 3.73 (AB, 2H), 3.25 (m, 2H), 2.1 1 (m, 2H). FAB MS, [M+H]*=51 1 . 0t: 

EXAMPLE 160 Ji^Pi-aj^rin^^ 
2-lf1-(2-Carbamlm ldovl-pvrldlne£4vvlm^^ 
^: methoxvnaphlhatehe-2-sulfon^^ n. j 

35 1 ; trifluoroacetate. .'.>• *; ; J ( U.tA*~l -' ; ..--dror-o& ur- - •■'■:o-,:v.o-. 0 :J - " - ! r.. 
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A. 2-ff1-(2-CvanoDvridine-4-vlmethvn-2-ox6Dvrrolidin-3-(S)-vll-(7. 

methoxvnaDhtha)ene-2-sulfonynamino]-N-phenethvlacetamide. 

The title compound Is prepared as described In EXAMPLE 127, Part C using 

2- [[1-(2-cyan-pyridine-4-ylmethyl)-2-oxopyrrolidin-^ 

5 - naphthalene-2-stilfonyl)amlri6]acetic acid in place of 2-[[1-(5-cyanothiophene- 

3- ylmethyl)-2-oxopyrr6lidin-3-(S)-yl]-(7-m^^ 

Jacetic acid and With phenethylamine instead of NH 4 OH. The crude product is 
purified by column chromatography eluting with gradient of 50% EtOAc/CH 2 CI 2 
... to 2% MeOH//50% EtbAc/CH 2 CI 2 to afford the title compound as a white solid. 
10 1 H NMR (CDCI 3 , 300 MHz) 8 8.70 (d,-1H), 8;39 (sj 1H), 7.89 (d,1H), 7.80 (d, 
* 1H)V7.69 (s, 1H),:7.50 (d>lH),7:25 (m?7H)V*7.li '4:55 (AB;2H). 4.31 

■ (bs, 1H), 3.94 (m, 1H), 3.90 (s. 3H), 3.81 (AB^H), 3.38 (m; ; 2Hj,' 3.26 (m, 2H), 
2.65 (m, 2H), 2.35 (m, 1H), 1.85 ~(m. ; 1H); :< ' ^ - - 5 ■ " v ■ 

15 B. 24f1-(2-Carbamimidovl-pwdirie;4^ 
methoxvnaphthalehe-2-sulfor^ 

trifluoroacetafQ. '> ' ' — '-' rs *> v ' . ' ■ •--' v '^" ' 5, - l ' i 

2-[[1 -(2-Cyanopyridine-4-ylm"ethyl)-2-oxopyrfblidih-3-(S) 
f meth6xynaphthalene-2-sulte^ converted to 

20 the title compound as described In EXAMPLE 154, Part B. The crude product 
is purified by RP-HPLC eluting in a gradient of 10% CH£N/H 2 6 (0.1% TFA) to 
80% CH 3 CN/H 2 0 (0.1% TFA) and the appropriate product fractions are 
lyophilized to provide the title compound as a white solid.' L 
1 W NMBy(DMSO*d e l ;: ; 300 c ^^ (d, 1 H). 8.44 

25 (s, 1 H)^8.19i(m7 1H)C8:03 (d, 1 iH^7^99Wi H^^97- ! (d^lH). L 7:77idd, 1 H)i 7.65 
(d, 1H), 7.57 (s, 1H), 7.36 (dd, 1H). 7.25 (m, 2H). 7.19 (m, 3H), 4.88 (m, 1H), 
.■ i;*4.51 '(AB^2H),^ r 3;88 (s;-3N)y3\79-(AB^ (m, 
1H), 2.09 (m, 1H). FAB MS; {M+H] *^=61 5. ' : • ' — " ;1 1 1 
.-i-S-sne:.'. "'•!.'•'.. -->i\ - oiiJ'-fTi \" :TK; i< binfeqe-" -r ■ < ■'•iru.M : .r c-:;;; u'-'r- 
30 ■ EXAMPLE 16V ; ; wwr'.K !t .y;.. ■') :>■: 

^ 4-(3-rsW(7-Meth6xvria^^ 

oxopvrrblidiri-liy^ ! ' 

-Vxvi:ii?iiTi Y brVriD o? oonexerftoAOlB a\"0rj njr.v grJt!...s yfiq.vioc!6'no-!i:} 

' ' -' ' AP <7-Ms : thoxvhaD'ht"haleff^ 
35 •'oxopyfol^^ ^ n,iltf - '"• 

The title compound is prepared from 7-methoxynaphthalene-2-sulfonic acid 11- 
(2-cyanopyridin-4-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide as described in 
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E^I^PI^ ; ,1A1^part_,g,iJSlng 3-bromornethylthlophene In place of benzyl 
bromjdj^Tj)^ with 
-.-.pa .) flra^tol^O^ 

. V K C ^P^?$ as c a /^ navo-2)-r ]]-':. 

r^r^M&lM &M*itfMSMrt^ty»mstm<km. 4*9. (ab-^h), 4.45 

uuc«;^ ( ^^ ) eWrte»^ll-iW' 2p.: : 2,3f(m r ,1H), 2.20 (m, 1H). 
^'"^ACVj : ?-0c, : ic • -iric-sTip n'»w pniiui"- v-rtofi'poJemo'in'o runuioe ;d baiMmy 
.', B. 4-(3-fSHf7-Met"h QxynaDhthalene-2-sulfonvlUhin p hen.a- v lmPthylaminQ].2. 

t- i 9*°Py"r?l id in) 3 T^ [converted to: thettitle ^ 

compound as described in EXAMPLE fc 154,,part B.) The 1 crude, product is 
purified by RP-HPLC eluting in a gradient of 10% CH 3 CN/H 2 0 (0.1% TFA) to 

lyopfiHized4% pr ^da^gMle , comp|^d^s^w^ite^o|id.^^ojilen -■ 
1 H NMR (DMSO-d 6 , 300 MHz) 5 9.43 (bs. 2H), 9.17 (bs, 2H), 8,66 (d,, : 1H), 8.35 
(s, 1H) l 7,944d, 4H), b 7.88 (s, ^.1H) Jj 7;87f i (d, 1 1H),.7 ? 73,(d^ .Sjrisi (d|}1H), 7.45 

p-noi'Do-! i j;LoiC; DtfiM».-T-y--. ^rj bns (A^T >\ Cf 0} O HN'/iO-H'." 1 «X"0« 
EXAMPLE 162 iH fi}ij , w Q .. t . | L ..-. UO q,- ncrj ellii 9i<t obivoiq c; bsstlirl^i 



4 



, y 7 -(3-(SW<7 : Mefo^ 
25 „ oxopyrroHdin : 1-vlmethvnm trifluoroaRfltatB • ) t , 

. 4 »fr .••/.) eer.iHs ,-n> er.\ .fHS m} cS.^r ,(H? ,5b) psr ,{H' ■»* ^e.v .(Hr b/ 
>, A, - 7-Methoxynaphthaiene-2-su^ 

oxoDvrrolidin-3-fsWvnthiophene-3-ylmethyla^ ^ ► <r , f - o 0 < : , ; .| f 

The title compound is prepared from 7-methoxynaphthalene-2-sulfonic acid 

30 [1-(2-cyanothiophen-4-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]amide (Q.51g, 1.16 

. ^bromomethylthiophene 

chromatography eluting with 60% EtOAc/hexanes to afford 7-methoxy- 
. ! naphthalene-?^ 
35 ~ 3-(S)-yi]thiophene^ g t 033 mmol). 
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'H NMR (CDCI 3 ; 300 MHz) 8 8.44 (s."1H). 7.93 (m. 2H), 7.78 (d, 1H), 7.46 (d, 
1H), 7.24 (m, 3H), 7.13 (s, 4H), 7.05 (d, 1H), 4.2-4.6 (2AB; 4H), 4.44 (t, 1H), 3.72 
(S, 3H), 3.12 (m, 2H), 2.25 (m, 1 H), 2.05 (m, 1 H). FAB MS, [M+Hr=538. 

5 B. ; 4W3-(SM(7-Metti o)&naDhthale^ 

'■■ oxobyrrblidin-l -vrme th\>IHhi6phene-2-cart)6xamidine tritiuoroacetate. 
7-Methbxynaphthalene-2-sulf6nlc acid [i-(5-cyanothiophen'-3-ylmethyl)-2- 
6x6pyrrolidin-3-(S)-yllthi6phene-3-ylmethyiamid is 
converted as described in EXAMPLE 125, Part D. The crude product is purified 
• 1 0 1 by RP-HPLC elufihg in a gradient of 25% CH 3 CN^H 2 6' (0.1 % TFA) to 80% 
: ;: CHjCN/Hjb (6:i% TFA) and ttie^appropr'iate product fradtions^ar^ iyophilized to 
provide the title compound as a white solid' (0.083 g/o.i^ mmol). 
1 H NMR (DMSO-d e , 300 MHz) 6 8.43 (s, 1H), 7.92 (d, 1H), 7.83 (m, 4H), 7.39 (s, 
1H), 7.28 (m, 2H), 7.17 (s 1H), 6.97 (d, 1H), 4.64 (t 1 H), c 4.43 (2 AbI 4H), 3.92 (s, 
15 3HK r 3.18 (W/2H); ! 2:22Hmf i H)^^ 

Elemental analysis calculated wftffl : hi^ lt tf : l4^ l ^^-97^'ri^26%, 
N=8.16%; found C=48.80%, H=4.34%, N=7.88%. 

Example 1 63 1 1 • ■ • >C;/ : ~ : - 

20 4-f3-(SH(4-(6-Ni'tro-2-chlor6^ 

1-vlmethvlUhibDhehe-2-cafb'oxamid 3; ' •' 

:'.-<tnm U.\ .n 24-.! i Dnu^nmc 3 ill .;:..i?kv q^mov 'r. 

A. ' 4-f3-(S)-f (4-f6-N'itr6-2-^ 

oxopvrrolidin-1-vlmethvl)thioDhene-2-carbononitrilQ 

> ^^ ^^-(^[(^(e-^ 
' — Uylmelhyl^ 

H^Pa^froft^f «&fjffifi^^ 

- carbonltrlle- hydrochloride (0.36 g, 1 .4 mmol), and 4-(6-Nitro-2-chlbrophenoxy)- 
v benzenestilfohyl chloride (0.63 g, 1.8 mmbl) and triethyl famine (0.57 g, 5.7 

30' ~ mmol)^After 18 itaJfs, the solution Is diluted with CH 2 CI 2 and 0.5 N HCi. The 
layers are separated; the organic layer is dried over Na 2 S0 4 , filtered and 
concentrated. The crude product is triturated with ether to afford the title 

- compdffnd (0:72 a ffri.35 rt mmdl)Ta8 a'white'foam. M 

r ' 1 14 NMR (CD 3 OD, 300 MHz) 6 8!03 (ff, 1 H), 7.91 (two d, 3l4), 7?69 (s, v '1H), 7.63 
35 "(I. 1H)', 7.53 (dd.'IH) 7.02 (d.'2H). 4.42-(AB, 2H), 471 1 (t, 1H), 3.23" (m, 2H); 2.23 
(m. 1 H)r r.71 (m, 1 H). FAB MS, [M+Hr=533; 535. 
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o) :iJ B..f-f3-(SW(4-JB-NKro-2^^ 
r (H , ^voxopyrrolidfn-l-vjmethviy 
S ; 4-{3-(S)-l^ 

1-ylmethyl}thiophene-2-carbononitrile (0.408, 0.75 mmol) is converted to the 

t x - » 1 /9fr1 »^ £P^>i?^ .Wilk^^C^Waa. CO, ,1 ^CTP^^ f7H.e appropriate ; product 
Pi fractipns-.are lyoprjiHzed to ».pVpyide the-jtitle- compound as a;whltejSplid (0.22 g, 

(S,1H), 7.56 (dd;iH) 7l02.(d, 2H), A46 (AB, 2H) r 4.10 (t, .1Hk&28.(m, 2H), 2.24 
(m. 1H). 1.85 (m, 1H).. FAB MS, [M+H]*=550; 552.„ 1( . a ^,-,- 

>) ee - ,jh* ,m) E8.T ,{Hr ,b) se * , v Hr .a) c* a 5 (shm oos , 5 b-o3Mni rmm h ! 
} sy.r .fhF^ffih^ l 6 fH r j) m*. ,{Ht ,b) se.d ,(H r a) t r a ,<ms ,mj bs.\ ,(H r 

15 5W3-rS)-ff7-Methoxvnaphthalene.2-sulfonylaminol-2-oxopy rrQlidin-1.ylmethyl}- 
, fHrgn-2-carfrgxamidine tdflUQIIfflCBtate^Q^iM^o pipvtenfi 'r^-n^R 

A. 5-BrQm6methylfiiran-2-carbononitrile 

5-Hydoxymethylfuran-2-carbononitrile (1.12 g, 9.1 mmol) ^dissolved in THF 
20 , (75 mL), treated jwithjriphenylphosphine, (2.9.g i: 1/1 . 06 jmmol), carbon no 
tetrabromide (3.78.g f 1 1.4 mmol) iand. stirred- at room temperature ion 18 hours. 
Standard workup Viefds the title compound (1.45 g, 7.B mmol). 
'H NMR (CDCI 3f 300 MHz) 5 7.04 (d, 2H), 5 6.50 Jd^lH), v 4.43 (s,>2H). 

.25 B. 5W3^Am^no-2^oxopyrrolidlne-1-vlmethyhfu^an^2-carbon itrile^hydrochloridB 
„ A . A solution of (2-oxopyrrolidin-3-(S)ryl)carbaipiaacid i tertrbutyl ester (1.56 g, 7.8 
, mmol). in 80 mL of THF:DMF (5:1) is treated with 5rbromomethylfuran-2-carbo- 
nitrite (3.23 g, 16 mmol) and sodium hydride^(60%W0.32.g l 8 mmol) as 

. described in EXAMPLE 122, Part F. After. addition, the solution is allowed to 

■ ^c. -) ^^.vns :ynJrnj t?r-^ not' ' i o.i f q ttf.U/ ^uno',-^ ^Mj^un-r^zwi^j 

30 warm to ambient .temperatures. After .5 hours, the solution isauenched by M the 
addition of sat. NH 4 CL. The solution is diluted with EtO Ac and washed with H 2 0 
(3x) and saturated NaCI. The organic layer is dried over. MgS0 4 , filtered and 
concentrated. The crude product is purified by c column.chromatography elutlng 
/t ( with gradient of 40% EtOAc/hexanes to 80% EtOAc/hexanes, to afford [1-(5- 

35 cyainofuran-2-ylmethyl)-2-oxopyrrolidin-3ryl]carbamic acid,tert-butyl ester (2.38 
g, 7.8 mmol) as a white solid. A portion of .this material (1.28 g p 4.2 mmol) is 
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treated as described in EXAMPLE 122, Part G to yield the title compound (1.1 
g, 4.55 mmol). 

1 H NMR (DMSO-d 6> 300 MHz) 5 8.73 (bs, 3H), 7.45 (d, 1.H), 6.73 (d, 1H), 4.50 
(s, 2H), 3.95 (m, 1H), 3.30 (m, 2H), 2.31 (m, 1H), 1.98 (m, 1H). El MS, M*=205. 
• 5 ■■. - . - ' • r .-: - :. - r : •' ' • • , 

C. 7-Methoxynaphth alene-2-sulfonic acid f1-f2-cvanofuran-5-vlmethvn-2- 
oxoDvrrolidin-3-(SKviy amide. ; . '< ■'■ 
7-Methoxynaphthalene-2-sulfonic acid [1 -(2-cyahofuran-5-ylmethyl)-2- 
oxopyrrolidin-3-(S)-yl]amide is prepared as described in EXAMPLE 125, Part C 

10 from of 5-(3-amino-2-oxbpyrrolidine-1-ylmethyl)furan-2-carbbnitrire ' 

hydrochloride: (1.1 g, 4.55 mmol), and 7-meth5xynaphthalene-^s6Yfonyl 
chloride (1.52 g, 5.9 mmol). After 16 hours? the solution' is diluted [with CH 2 CI 2 . 
_ v The organic layer is washed with 0.5 : N HCI, Water" and sat. NaCI.^ the organic 
layer is dried over Na^SC^, filtered and concentrated. The crude product is 

15 purified by column chromatography eluting with 10% EtOAc/CH 2 CI 2 to afford 
the title compound (0.88 g, 2.07 mmol) as a white solid. 1 - V ~ ; 
\H NMB (CDCI 3 , 300 MHz) 5 8.33 (s„ 1 H) r 7.86 (d. 1 H), 7.74 (m, 2H), 7.27 (dd, 
,1H), 7.22 (d.LTH), 6.97 (d, ;1H), 6.35 (d, 1H); 5.61 (d, 1H)v 4:40 (AB, 2H), 3.93 (s, 
3H), 3.73 (m; 1H), 3.28 (mi 2H), 2.57 (m, 1H), 2.08 (m, 1H). El MS, [M] + =425. 

20 /. ;;>••* - 1 .-. '-r ■■ .r r.-'w : cj'.. 

D. 5-f3WS)-rf7-MethoxvnaDhthalene-2.sulfonvlam> no1-g-oxopyrrdlidin-1- 
vlmethvl)furan-2-carboxamidine trifluoroacetate. 
7-Methpxynaphthalene-2-sulfohic.ac^ 

r oxopyrrolidin^3-(S>yl]amide~(0.355 <g,- 0.83 mmol) is' converted as described in 
25 .EXAMPLE 125; Part D: "The ; crude' prddud is purified by RP-HPLC p eiuting in a 
<'k ■■; gradi.entof.i10%CC'H|C'r^iOX0.1% , TFA)4d , ro6% CH;jbNl and the 1 appropriate 
. L. m product fractions are'lybphilized to pfbvide the title^cd^ solid 
-ty (0.365!g,\p.625-mmol).- ' ?v.!- ' , ! r- ?.er„U^m neid-nr . •> r.:-*w 
v J H/fvJMR (DMSO-d 6 , 300 MHz):S 8 40 (Sf1H), 7.94-(d; 1H)^7:87 (d, '1H), 7.74 
30 :. ; (dd, ilH), 7.48. (d,;1H); f 7.38 (d, 1H); 7.28 (dd, lH)^ 6.64 (dpi H),' 4.53 (AB, 2H), 
4i1.4it, 1H), 3.93 (s,>:3H), 3.28 (m?2H), 2;l2 (m,'1H), , 1;74 (m, 1H). 5 FAB MS. 
- [M+H] *=443; Elementa|;analysis~calculated with 115 mole of H 2 b: 1 C=47.34%, 
. ,. ; H=4;49% > ; N=9.61%; foOhd C^7^5%/H=4;iDi5^>Na9l?3^-' HW '' 1 ' 

(Hi ,Ti) 06. r .(H: .it-) C.V" -'ciK m) ,,Hf 

35 EXAMPLE 165 

■ 4-[3WSH5-Chlorb-3-methvibenzo^ 
oxoovrrolidin-1-vlmethvl1furan.2ica^6xamidine rinimrcmti6fofei' eu 
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mjqA ;4-HvdroxvmBthvlfuran-g- carbonitrile AX^ m bvdiwi.L; ; =•=,«?.. 

A solution of furan-3-ylmethanol (9.68 g, 98.7 mmol) inlTHF (150 mL) at -78°C 
:•• ••• is treated with n;buty| lithium (65 m Lfof :>1 .6 M 'solutiohf f or T hour'foilowed by 
. t a!?* s - b ^¥.l^l u m!(86,mL ; of : 1_.3^M:solutlbn);f6r,4-hburis.cA solutiori'bf Iodine 

5 (29 g, 1 14 mmol) in THF (250 mL) is added and the solution is slowly warmed 
. S .' vri$ ^ reactiotfmlxture iVdiluted with 

ether, washed with brine, dried (MgSQ4)and concent"rated. >Chr6matographic 
-Q.RyRfl^'p^ (30% .ethyl, acetate/hexane). yielded the title, compound as a dark 
p c': r re A ol[ . C13.-7 g, 61 .2 mmol). contam inated with furan-3-ylmethah'dn - This. 
10 maten'aj j8^t^j^,de8cclK^.|El:-EXAMpLE 122, Part C? the crude product is 

.. .) -i r :P^SPMPACV?^i9t JP-.1jnimoJ).af .-'lom-i e.fi ,3 Sc.r> schcirto 

> o.-H NMR. (CpCI 3! .30Q,IVIHz) j5 7,53 (s (!1 1 H); 7. 1 4(s, .1 H), 4:56 (s, 2H); El MS, 
■>\ tDL-tMq 1 !?- 3 /'.'* eril .bete-slneouor. bns bev-fii! ,.08,*!* sevo b-r.-t zi 
• , 15 :. ■?? .10 s HC-\oAOl3 oVOI rijjw c'-.Luie y.r^B-'&oJbn c > ,f nukr. yo befrbuq cT- 
B. 3-Bro momethylfuran-5-carbonltrile n s onu-:* /noo sisi? «h- 

\2 \Th.e. title compound is 'prepared: as described in EX^MPliE-122/part D except 
IQ.l (|t n at£4-hydrpxymethylthioph.ener2-carbonitrile is replaced witfi 4-hybVbxy- 
■ .methyl-furan-2-carbp.nitrile ;(1 .24 g,~:lO. t mmpl)f-yield:l-(0.78 gV 3.9 mmol). 
20 . ' 1 H NMR (CDCI 3 , 300 MHz) 5 7.59 (s, 1 H). 7.12 (s, 1H), 4.30 (s. 2H); El MS;' M + = 

. q 4-(3-Amino-2-oxopvrroHdjne-1-vlmefhvn^ 

.:, ; ^ t so |u tion of,(2-oxopyrro (0:78 g, 3.9 

, 25,. JTimol)-in ; 40 mL qf,XHF;pMF^(5:1):i.s,treated with 3-bromomethyHurarv5- ^ 
,^ v ^a/l^)n«rjla. (0,73 g, 3.9,mmol) and sodium hydride (60%) (0.10 g; 4.2 mmol) as 
v o-irp'.escribed in.EXAMPLE 122,-Part F. ; After addition; the solution is allowed to 

warm to ambient temperatures. Standard workup foloWed by. chromatography 
: , - (5-1 0°/o\MeOH/CH 2 CI|). affords. [lT(2-:cyah6furan-4-ylmethyl)-2-6x6pyrrolidin-3- 
,30 ^y^ri^ic-t^tett-t^.sslac^l^/g, 7*8 mmol): as, a white solid. ;This or: 
cJvi & m .aterlal ( is treated with trimethylsilyjiodide (0.844 g^4.22-mmol) and free based 
- \ ..with Amberlite. (OH). resin tp.yield ihe-title compound (0.926 g; 4.51 mmol). 
1 H NMR (CD 3 OD,ipO.^L§ 7.8p,;( ? , 1H); 7.28;(s f ..1H)j.4.36 (AB, 2H); 3.72 (t. 
1 H), 3.38 (m, 2H), 2.43 (m, 1 H). 1 .80 (m, 1 H). 
35 ;3 . •_, / mo k~: 

P. 5-Chloro-3-m^ -2 : sulfonic acid fl-fe-cvano-fnran-.A. 

ylmethyl)-2-QXPpy^rrp|idin-3-(S)-yjlamicje, . •• -v^^i -.. f -i-^ ,, yn oy - 
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The title compound (0.25 g, 0.56 mmol) is prepared as in EXAMPLE 125, Part 
C. using 5-chloro-3-methylbenzo[b]thiophene-2-sulfonyl chloride (0.39 g. 1.39 
mrriol) and 3-(3-amino-2-oxopyrrolidin-1-ylmethyl)furan.-2-carbononitrile 
(0.25 g, 1.22 mmol). 

5 'H NMR (CDCI 3 , 300 MHz) 5 7.78 (s, 1H), 7.73 (d, 1H), 7.49 (s, 3H), 7.45 (d, 
1H), 5.78 (bs, 1H), 4.28 (s, 2H), 3.87(m, 1H), 3.23 (m, 2H), 2.66 (s, 3H). 2.55 (m, 
1H),2.05 (m, 1H). 

E. 4-r3-(S)-(5-Chloro-3-methvlben2ofblthio phene-2-sulfonvlamino^2- 
10 oxopyrrolidin-1 -vlmethvljfuran-2-carboxamidinfi trifluoroacetate. 1 

5-Chloro-3 r methylbenz6[b]thiophene-2-sulfonic acid [1 -(2-cyano-furan-4- 
ylmethyl)-2-oxopyrrolidin-3-(S)-ylJamide (0.24 g, 0.53, mmol) is converted to the 
title compound as described in EXAMPLE 125, Part D. The crude product is 
purified by RP-HPLC eluting in a gradient of 20% CH 3 CN/H 2 0 (0.1% TFA) to 
1 5 80% CH 3 CN/H 2 0 (0. 1 % TFA) and the appropriate product fractions are 

lyophilized to provide the title'compound as a white, solid (0.12 g, 0.2 mmol). 
'H NMR (pMSO-d 6f 300 MHz). 6 9.21 (bs, 2H), 9.10 (bs, 2H) 8.68 (d, 1H), 8.09 
(m, 3H), 7.54 (m 2H), 4.19 (AB, 2H), 4.14 (m, 1H), 3.15 (m, 2H), 2.60 (s, 3H), 
2.02 (m, 1H), 1.63 (m, 1H). FAB MS, [M+H] + =467. Elemental analysis 
20 calculated with 1.5 mole of H 2 0:i C=41.48%, H=3.81%, N=9.21%; found 
C=41.51%, H=3.41%, N=8.84%. , • 

Other compounds prepared according to the procedures above Include 
those encompassed by the following formula: !? >. 

25 ' " : ' \,,.. : " \ ' 



R 

t 




wherein R is hydKbgerj, meihyl fl aralkyl f heteroaraikyl, H0 2 CCH 2 - t H.OC(0)CH 2 - f 
H 2 NC(0)CH 2 -, (aralkyf)HNC(0)CH 2 - or (Heteroaraikyl) Hn6(0)CH 2 -; X 6 is 
30 hydrogen or amino; and R t is selected from the group of formulae 
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x - u 
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wherein R is hydrogen, methyl, aralkyl, heteroaralkyl, H0 2 CCH 2 -, HOC(0)CH 2 -, 
• H 2 NC(0)CH 2 -, (aralkyl)HNC(0)CH 2 - or_(heteroaralkyl)HNC(0)CH 2 -; and R, is' 
0 5.f selected from the. group ; of (formulae-/ V-^l- ^ \ ] -f-J- 
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The molecules described herein inhibit blood coagulation by virtue of 
their ability to .inhibit the, penultimate enzyme-fn, th§ coagulation cascade, 
5 controlling the activity of Factor <a. Both the jctivity of free Factor' Xa and 
Factor Xa assembled in the prothrombinase complex (Factor Xa, Factor Va, 
calcium and phospholipid) are inhibited by compounds of formula 1. The 
inhibition.of the Factor Xa^activity is obtained by direct" complex formation 
between t|e< inhibitor/ andjjfejenzy Q f the 

10 plasma 'cbtfactofiamithromb[nMll. Effective'jnhibition ohheVacWtta activity is 
achieved by administering the compounds either by oral administration, 
continuous intravenous infusion, bolus intravenous administration .or any other 
'parenteral route such |hat it achieves the desired effect of preventing. the 
activTty .oiF ? actpr 0 XaJnduced formation of 'thrombin ; from prothrombin. 
15 ' M ' X — ' o , ' ' ' '-■ , 

Anticoagulant therapy is indicated for the treatment and prophylaxis of a 
<:° variety of thrombotic conditions of both the yenous and arterial vasculature. In 
.... the arterial system,, abnormal thrombus formation ;is primarily associated with 
arteries of the coronary,' cerebral and peripheral Vasculature? The diseases 
20 associated with thrombotic occlusion of these vessels principally include acute 
myocardial infarction (AMI), unstable angina, thromboembolism, acute vessel 
.... closure associated wHb|thrombolytic therapy and percutaneous transluminal 
^corona;^ angioplasty (PTCA), transient ischemic attacks, st^bke^ntermittent 
claudication and. bypass grafting of the coronary (CABG) or peripheral arteries. 
25 Chronic anticoagulant therapy may also be beneficial in preventing the vessel 
luminal narrowing (restenosis) that often occurs following PTCA and CABG, 
and in the maintenance of vascular access patency in long-term hemodialysis 
patient&Wth respect to the venous yasculature|pathologic thrombus 
formatlon^frecjuently occursjnjthe veins of the lower ertr.emrties following 
30 abdominal, khee aridhip surgery (deep vein thrombosis," DVT): DVT: further 
predisposes the patient to a higher 'risk of pulmonary thromboembolism. A 
systemic, disseminated intravascular coagulopathy (DIC) commonly, occurs in 
both vascular systems during'. septic' shock, certain viral. infections arid cancer. 
This^condition' is characterized by a rapid consumption of coagulation factors 
35 ^ arid their plasma inhibitors resulting in the formation of life-threatening 
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thrombin throughout the microvasculature of several organ systems. The 
indications discussed above include some, but not all, of the possible clinical 
situations where anticoagulant therapy is warranted. Those experienced in this 
field are well aware. of the circumstances requiring either acute or chronic 
5 prophylactic anticoagulant therapy. < 

These compounds may be used alone or in combination with other 
diagnostic, anticoagulant, antiplatelet or fibrinolytic agents. For example 
adjunctive administration of inhibitors of the activity of Factor Xa with standard 
10 heparin, low molecular weight heparin, direct thrombin inhibitors (i.e. hirudin), 
aspirin, fibrinogen receptor antagonists, streptokinase, urokinase and/or tissue 
. plasminogenactivator may result in greater antithrombotic or thrombolytic 
efficacy or efficiency. The compounds described herein may be administered to 
treat thrombotic complications in a { variety of ariimaJs such as primates 
15 including humans, sheep, horses, cattle, pigs, dogs, rats and mice. Inhibition of 
factor Xa is useful not only in the anticoiagUlarit therapy of individuals having 
thrombotic conditions but is useful whenever inhibition of blood coagulation is 
: required such as to prevent coagulation of stored whole blood and to prevent 
coagulation in other biological samples for testing or storage. Thus/ any 
20 inhibitor of Factor Xa activity can be added to of contacted with any medium 
ccontaining.or suspected of containing Factor Xa arid in which it is desired that 
blood coagulation be inhibited. - r.^urc & > 

c join addition to their use in anticdagulaht therapy; inhibitors ; of Factor Xa 
25 ^activity may find utility in the treatment or preverition of othef ? pfiysiological 

conditions in which the generation of (thrombin hasbeen f implicated as playing 
a pathologic role^Fdr r example|4hrombih has been proposed to contribute to 
the morbidity and mortality of such chronic and degenerative diseases as 
arthritis, cancer, atherosclerosis and Alzheimer's disease by virtue of its ability 
30 c t6 regulate many different cell types through specific 'cleaviacje and activation of 
• a cell surface thrombin ^rTOept6Vj £ 'lhHibitibn> of : f actbP' Xa activity Will effectively 
block thrbmbin generation arid therefore neutralize" any pathologic effects of 
* thrombiri^n various cell fy$esP-- r ^ ™ L-v --js .y, *c t ^rs^. 

35 ^ : According tea furthe^ feature of the invention there is provided a method 

for the treatment of a human : or animal patient suffering from, 6'r -subject to, a 
■ ■ ' ' physiological condition which can be ameliorated by the administration of an 
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,„ , inhibjtor. of the. Factor c Xa activity, for example conditions as hereinbefore 
winji--. oi ( described, which comprises the. administration. to the-patient'of a'bn= 

L ^^therapeutically effective amount of Compound of formula I or a composition 

containing a compounds formula ^'Effective amount" is meant to describe a 
5 amount of compound of the presenhlnventioh .effective in inhibiting the activity 
of Factor Xa and thus producing the desired therapeutic effect. 

vfo-rsH<? ,cThe present; invention also includes. within its scope pharmaceutical 
r br fformulatipns which cpmprise.at leastone of tne.compounds of formula I in 
blPr. association uwjth; a pharmaceutically .acceptable carrier or» coating.;, i; or 
-r.il i'--r-.<B sst'ni.-'o-.u .sp.Bfi>?olqex<3 > 2J2ini.u -.Jr;-B nofc^o^n reoon'ndi* , ;:"iq.2t- 

t , .dn.ov i; In practice compounds of the present invention* may. generally be 
- ^vzfsir^administered parenterally,2intravenouslyi- subcutaneous ly intramuscularly, 

r^po'oplpaljy.';^ orally^ ;o TKj:n' Jastr 

i-r,1ftir«'ti .cm n fcr.r o:; - ,soob .rpio .dflso .aeciori .q«a.i& .ensr-jrl prnfculcii 5* 
zy.v :bi i ^iGubiviiOie; products •ac.cording4o the invention Jmay. be presented in forms 
no'uij^ennittjngiadm^ the invention also 

; , m , - /elatesjapharmaceutical composltions;containing at least one product 

.^according to -the . invention which are, suitable for use in. human'ory veterinary 
n 20 : ^ medjcine, These compositionsmay berprepared accordingly the'customary 
.- h« :ir methods* using one. or, more pharmaceutically acceptable adjuvants or 

excipients. The adjuvants comprise, interi alia, diluents., sterile aqueous media 
and the various non-toxic organic solvents. The compositions may be 
^represented jn the form of tablets, pills,, -granules.- powdersi aqueous solutions or 
25 j : , suspensions, injectable solutionsi, elixirs or syrups, 1 , and can contain one on 
M- .He, s- u more i agents choseafrorn.the group ^compnsjng-sweetenerSi, flavorings, 
■vs; co !9 n '03S...or x sta^ili2ers Iri.orper to obtain pharmaceutically, acceptable 
-. R/eparations.y,,.^ _ i0 ;. > , i J Djn01 ■.. i0U£ {o u j:;» : . 0lV u rn . ; .^ (r 

a'i ■■; ou.;-,!'. >/a 6,;-/: ;;->il- » , is..nierteiA 3i£o:c-K-..nc»ri*£. . ifi-n* - -. ^ iJis 
vSQ.,*-* bne I^evChpice of .-vehicle., and the content of, active substancejn the vehicle 
•» - it- . ar e r .g.enerally determined,, in accordance jwith jthejsoju.bility jind.chemJcal 
PJ9perties.pf ) the product, Jhe particular mode of administration: and the 
provisions to be observed In pharmaceutical pracilce»For~example; excipients 
such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and 
? 5 , .<• disintegrating agents such M starch, algini.c.ac.ids -and certain complex ee 
:>'■ ijS'LISafescpmbined^with lubricants such as magnesium stearate, sodium lauryl 
< n , y sulfate and talc may be used for preparing tablets. To prepare a capsule, it is 
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advantageous to use lactose and high molecular weight polyethylene glycols. 
When aqueous suspensions are used they can contain emulsifying agents or 
agents which facilitate suspension. Diluents such as sucrose, ethanol, 
polyethylene glycol, propylene glycol, glycerol and chloroform or mixtures 
5 thereof may also be used. ' r r - r ■ ■■ - 

For parenteral administration, emulsions, suspensions or solutions of 
the products according to the invention in vegetable oil, for example sesame 
oil, groundnut oil or olive oil; or aqueous-organic solutions such as water and 
10 propylene glycol, injectable organic esters such as ethyl 6Ieate/as : well as 
. sterile aqueous solutions of the pharmaceutically acceptable salts, fc are used. 
Thesolutions of the salts of the products according to the invention are 
■j especially useful for administration by intramuscular brsubcutanedus injection. 
The aqueous solutions^ also'comprising Solutions of the saftslh pUre distilled 
'.i15.. water; may be used for intravenous admihistratibn with the r proviso tRat their pH 
is suitably adjusted, that they are judiciously buffered and rendered isotonic 
with a sufficient quantity of glucose or sodium chloride and that they are 
sterilized by heating, irradiation or microfiltration. 

20* Suitablecompositions containing the compounds of the invention may 

■ u be prepared by conventional means. For example, compounds of the 
invention may be dissolved or suspended in a suitable carrier for Use in a 
nebulizer or a suspension or Solution abrosbl, brlriay be absorbed of 
adsorbed onto a suitable solid carrier for use in a dry powder inhaler. 

Solid compositions for rectal administration include suppositories 
: 7 formulated in accordance containing at least one 

"compound of formula i. fr ,M uJt J 1 ^ r " 1 ' 

30 The percentage of active ingredient in the compositions of the invention 

may be varied, it being necessary that it should constitute a proportion such 
that a suitable dosage shall be obtained. Obviously, several unit dosage forms 

■c may be administered at about the same time. The dose employed will be 

determined by the physician? arid depends upon tlfe desire^therapeutic effect, 

35 ' ' the 1 route! of administration duration of l ^^^^^e^^&\d the' condition 
of the patient' in the iadult, the doses are^geneiaiiy from f about a6l to about 
100, preferably about 0.01 to' about 10, mg/kg body weight per day by 
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inhalation, , from about Q.01 to, about 1 Q0, : preferably 0. 1; ito ?p, more especially 

.... Vf 4 « ^'^^P'-fS^O.^^^ffl^Per.^y I* orafadmlnistratlon ( candfro'm about 
\9-97J 0 ■•^5 ) .^ 5Q tj preferablvyD.Qi tpJJ3,,mg/kg body weight perday^by 

r» it •^J^^?vH?-^5 h ? , ?W9!l»M. l & e ^P^ ; Particular case, the doses? will be 
5 determined in accordance with the factors distinctive, tdthe subjects be <? " 

treated, such as age, weight, general state of health and other characteristics 
s .«. : i^i^^c 'nt'Uenpe the efficacy of-the medicinal, product.? kP. 
f .-.,-->? oiq.,-,<?va TO'- , I i o r'~ ; v/ ni ^.o'fnr v f :i o f orvbioooa fc)0cu:-;'.-!q 
. v, . s ,r n-Tlw^oducte according to the invention may be administered as 
!? n-2 J^ISS&W .nece^sary^ order: to obtain rthe.desired therapeutic .effect. Some 
, : i; e^fS^^iS*^^!?.!^!^^^^) OX Iqwertdose and.mayJindcmuch 
•;il?^^i r ft^?^ , H^t^9SfS l^^sl^.Pl!i.ejkR^em8-/Ifcm4y.ba necessary 
^.TO/:?^^^ to c 4 dpses<per day, in accordance 

e ^^. e J^^^!fi^^^°f.^ particular-patient.' Generally, the 

k^^B^H?^/^ times per day: It goes without 

< -n- ■ ^ffJ^J^MfS <&sm^£>A*M\ panecessary to prescribe.not more than 

.'i.- ttfovifp v_> - ■i/eibrin' .gr-'fwi yd b'-'^'hySr 
Compounds within the scope of the present invention exhibit marked 

.tf.sts results are,i?elieyed.to correlate^ pharmacological activity in humans 
.-. °<fb e f fflSnSSflfttj jfe e , -t9!^ ln .9 Pharmacological lestresults are typical 

^f/^f^^ 1 ^ 0 ? -FPRB^Kn^-Pi the,Bnef en* inyention v s R 10 , v. >a^n 

25 Factor Xa Inhibitor: Enzyme Assay Methods 

} f^SWS lifted ^^ c f !R^.^^Pf #3 methods used 4pr ; evaluating 

the activity of the compounds used in the factor Xa program for jnsertjon into 
the patent. 

30 

Enzyme Assays: , , _ „ _ .,. 

rdir- --x®M^l!! y -°^!^f ^PPWffe r'P .P^fft^M^rt^Mt a^inhibitors 
: of factor ^ tr VP s !0. tissue-plasminogen. activator ^t-PA),, urokinase- 

^5 >rr „ plasminogen^ and l activated. protein C is evaluated by 
determining the concentration of inhibitor which resulted in a 50% loss in 
enzyme^activity (IC50) using purified enzymes. . f : , 
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All enzyme assays are carried out at room temperature in 96-well 
microtiter plates using a final enzyme concentration of 1 nM. The 
. concentrations of factor Xa and thrombin are determined by active site titration 
5 and the concentrations of ail other enzymes are based on the protein 

concentration supplied by the manufacturer. Compounds according to the 
invention are dissolved in DMSO, diluted'with their respective buffers and 
assayed at a maximal final DMSO concentration of 1.'2S%7 Compound 
dilutions are added to wells containing buffer and enzyme and pre-equilibrated 

10 for between 5 and 30 minutes. The enzyme reactions are initiated by the ■ 
addition of substrate and the color developed from the hydfolysfe of the 
peptide-p-nitroanilide substrates is monitored continuously for 5 minutes at 405 
nm on a Vmax microplate reader (Molecular Devices)"' Under these conditions, 
less than 10% of the substrate is utilized in all assays. The initial velocities 

15 3 measured are used to calculate the amount of inhibitor which resulted in a 50% 
reduction of the contrdl r velocity (IC50). The apparent Ki values are then 
determined according to the Cheng-Prusoff equation (IC50 = Ki [l+[S]/Km]) 
assuming competitive inhibition kinetics; 

20 By way of example, 5-pyrid-2-yl-thiopherie-2-sulfdhic acid {1 -te- 

am inoiminomethyl)benzyll-2-oxopyrrolidin-3-(S)-yl}am tnfluoroacetate has 
a Ki value of 100 nM. 

; v i - By way of example, 7-metfibxy naphtfiajehe-2-sulfonic acid (1-[3- 

25* \ (aminoiminomethyl)benzyl^ has a 

Ki value of 35^nM.^ ^ ^ ^^o^'nfK) ni^eft errt^'ioni sou* 

- 1 An additional^ ^ 

compounds 1 according to the invention' ih^ormarhumari- ptaisma^fWe activated 
30 ' paftial thrbmboplastiri tihrte ! &'a^plMma^ase\j clotting assay"tKat relies on 'the 

in situ generation of factor Xa\ its assembly into the' prothromBlriase' complex 
1 1 and the subsequent generalidn^ yields 

the formation of a clot as the n assay 'endpoTrit." this'assay is currently Used 

clinically to monitor the ex vivo effects of the commonly used anticoagulant 
35 v drug heparW as ^ undergoing clinical 

evaluation. Therefore, activity In this in vitro assay is considered as a surrogate 

marker for in vivo anticoagulant activity. 
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k .. v .Human Plasma Based Clotting Assay-^a ^vcctr. ? -nvsria h/> 

Activated partial thromboplastin clottingijimes are determined in duplicate on a 

5 nEBWR&f^C^fBWJ ^nfl^Sipmedjca,!): is .added.to ^cuvette «ctontaining 100 
« cM griifeB^P;^ (PH 7.5) and 

.:.p fc s r|^??- d s i P-y3 e ;i r ?^ t, ^ifn?r it , ; v J^>JJovvtng^^ inutQ. warm the finstrum ent 

i ns^H^at'cally^adds, lOQ jxl .of activated cepnaloplastin.reagent c (Actin, Dade) 

* §m $WMffl, % $*&S$m$ m$l&&$°mi!i<&lto i and,measu.red ,in:seconds. f . 
'^J^SWH.^^^^^^fe^ f ^.the concentration! required to'.double a 
; j< r s**^ 1 ^ absenceroUhe 
.r™«*nooWM^'&°$^J& ^e, t .inyenJion. br , 91 ww&n ysmV s no ^ ' 
r i^L-oiev* tsiiini F'i'f .isi&s 1 * lis nj bcsftlu *m sited.;?: e<i> ic nsdf ?'-.q\ 
1?,m jvMiuaaASW&PSHOJf accordjnjg to the invention may.also.be evaluated for their 

^f^^^n^^R^-afficacy injtwo, well established animal-experimental 
l ^T /'v l c m ?! cl , e ; ls i P f A c ,9t e vassujar thrombosis. r A rabbit model. of jugular vein *. 
thrombosis and a rat model of carotid artery thrombpsis?are used to -. •; 
demonstrate the antithrombotic activity of these compounds in distinct animal 
20 t¥ 0 ?%\'J^$$N£'?[$%W!). ^bi^t^nibosfe.and arterial thrombosis, gc 
?=: rjjRjeo^-lj^i^M-bi^sMv- '^ l-r-nit'-'.OTi, cjovo-S-itvtn- - ~(!v litPmontn'orr-.s. 

. ' - n 00 1 tc eu'jsv i> j? 
Experimental /n Who Rabbit Venous T hrombosis Mnrlg|; 

;» h=.?6 T l? ls -'RJ! ^pJlSraptefi^ that is 

■• 25 ^e^BS?^,^ be:se.nsltive f .to,seve.ral;anticoagulant 
"drugs including heparin (Antithrombotic Effect of RecpmbinantTruncated 
Tissue Factor Pathway Inhibitor (TFPI 1-161) in Experimental Venous 
«o .®? m ^ J- Hoist, B. 

r-^viioo J^^itW^fi'^S- P^gaard^J.aL Petersen,G. 
i 3 ?o atW^if^^ Hedner. ThrombQjjjs and HaemQStasis.-nr2-i4-2,i9 ( : 1994); 
,^ iQf! ; T^a purppse^pf^ evaluate the abijity.of.comppunds to 

' V -PI^^Hf J^j^rn^^r 1 i^^f??" 3 ..!^^ W-<Pi.9ts) gene^edjita site of 

_ injury and partial, stasis in the jugular .vein „ ... 

'.'"■k/uijijO-.'-r-p h?? ; \-Uv:no\"!0 er'} 'o pJ'ja'ra c-v\v >.r, -:-.Hv vjJ'hoj'p ol v;.yoi>-:ic 

^.tapaWff &&gg*?& ttfttfe^^&W*,™^ ( 1.5-2>kg are,,.;. 
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; 1 ml/kg (i.m.). The right jugular vein is cannulated for infusion of anesthetic 
(ketamine/xylazine^ 17/2.5 mg/kg/hr at a rate of approximately 0.5 ml/hr) and 
*■ administration of test substances. The right carotid artery is cannulated for 
■"• ■ recording arterial blood pressure and collecting blood. samples. Body 
5 \i temperature is maintained at 39°C with a GAYMAR t -PUMP/' The left external 
. jugular vein is isolated and all side branches along 5 an expolecf 2-3 cm of 
vessel are tied off. The internal Jugular vein is cannulated, just above the 
\ bifurcation of the common jugular, and the tip of the cannula is advanced just 
proximal to the common jugulairveih. A 1 cm segment of the vein is isolated 
1 0 with non-traumatic vascular clamps and a relative stenosis' is formed by tying a 
ligature around the vein with an 18G needle just below the distal most clamp. 
This creates'a region of reduced flow and partial stasis 'at the injury site. The 
isolated segment is gently rinsed with saline 2-3 times via thecahhula in the 
internal jugular. Thereafter the isolated segment is filled with 0.5 ml of 0.5% 
15 polyoxyethylehe ethe^(W-V) for 5 minutes: 'W^l is f a Qetef^ent which disrupts 
the endothelial cell 5 lining of the segment. thus providing a ttirdmbdgenic 
surface for initiating clot formation: After 5 minutes this W-1 is withdrawn from 
the segment,- and the segment- iis agairf gently rinsed with saline 2-3 times. The 
; - ^vascular clamps are ! theh ( reirhbve^ restoring Bioo^ flow through this portion of 
20 v the vessel/ 5 Clot formation is allowed ^o^om^&gxb^iox 30 rrfinutes after 

• which the vein" isliutf ju'sibelow the stenotic ligature ari^^spebted for blood 
- flow (trie absence of filbod'flow ls rebord^ entire 
isolated segment of 2 veirtis then (i'gaf^and the formed clot i^rerfioved and 
weighed (wePweiight^^ \M\ agerits^orv final clot wei^Ris is used as 

25 1 u ■ the primary -end point: Animate ateiWaihtafa^ addiflbnai thirty minutes 

to obtain a final pharmacodynamic measure of anticoagulation. Drug 
" administration is' initiated 15 minutes prior to vascular injury with W-1 and 
' continued through the period of clot formation and maturation. Three blood 
" samples' (3 ml ea.) are obtained for evaluation of hemostatic parameters: one 
30 just prior to { administration of W-1; a second 30 minutes after removal of the 
t : vascular clamps and a third at th§ termination of the experiment. 

Antithrombotic as a reduction in ifie final clot weight in 

preparations treated with a compound according to the invention relative to 

vehicle treated control animals. 

35 s to l..5fnn ; '-.^ on- rfj b^-uife#b) i6c:EGv o:li to no: a j 'ooo en'..\*..H«vi v^^rvr- ~c 

^ Experimental 7n V^/Vo Rat Arterial Thrombosis Model: 
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W»;<s9n.~ 50 n ?n!|thrpi|i|jg>ic ^efficacy >v of ti faqtQC ^inhibitors, against platelet-rich 
r t i ,h«« r®rterl^ ( j|i£p^Jbo i |l8 ; may 4 ^ evaluated using, a weljjCharacterizedjrat carotid 

\ v^J^^B^Sri ^Q^S^Pi 8 !, e J?cP9WP^f^ d c>yjX h i6spirin: In, Rat-.Mo.dals:of-Arterial and 
e . T .< !i; ,5. Venous -TJ^ C-Ly Heran; T.E:iSteinbacher, S. 

• r . y°. u §get^ ^V^^gH^^r^rnal of .cardiovascular -Pharmacology, 22, 526- 
--r«« ov 5 ?% ( i^%^ Inducedjby f erric .Chloride, K.D. 

:= l [ •^fi^i Wt^' and Q;E--Sanduskv :£ ThrombQsi 5 R^Pamh «n, gfio.opn 

elB}''»3'7' 1 '^^^P^- 0 W r ^ n ^ ln ,n !?^ ition J l A a Rat. Arterial Thrombosis Model, 
orovt^bMoT^ 

qmdr ;~4NfcH8 (^&J^^¥fl«*W!0 to evaluate, llie^antithrprnbotic 

o-i- .-i eJnnlo'e^'siv 5,5m; 1 C-S f?nil£3 rbiw bsanh yimo& c; tn&rr.Qea bsjelcpJ 
-ifi..O k- l rn e.O rijiw bftiii": si !r;f.ng-;c bsJslosi srH isttee ariT .iglupuj 'r-nsi.-v 
cvJ?:d rinidw iitSSHSS P®^Y^%*teW*F£*S? g-.are anesthetized, with sodium 

ainsiTOftfl^^ of} 
, , n , v _anesthesla, Jthe.yentral surface of the neckjs shayed-and prepared for aseptic 

■X r ~n:ii l u f^*s# I^^^^^S^^S a^ L cj^nected. ; arKJdead II is monitored 

2J? t ; ^yy^^rSO, tubing f 91; administration j>/ t a t c according. to the.. invention 

v 1f ?n^l^-^"l"9^!°P^.' S *IP?R!Sf and vmpnitoring blood r pressure^ respectively. 

: Jf ,n bev^^f ^^M^i^^ tonsure a^y,patency; The right 
, i. w . VJ ,cafp«d 3 artery teisolated,and two 4^0 ( jil!k t sutures are.placed around the vessel 

► - SvWjIw^P^^ 3 ?^ rh&YI^P.!?^ « frofS the 

iv ^^"Hding m^ a 2x5 

mm strip of filter paper previously saturated in 35% FeCI 2 is placed on top of 
3 9 , , , the Xesse4 downstream irp^ 

. deendothelialization , resulting in acute thrombus, formation.. , Following 
. - :.- a PP | i ca t!9n.o , l , 3e P«Clr»a^JMtorR?^ blood pressure, carotid artery 

blood flow and heart rate are monitored for an observation period of 60 
35 minutes. Following occlusion of the vessel (defined as the attainment of zero 
blood flow), or 6pminutesaM 

the artery is ligated proximal and distal toYhe area of injury and the vessel Is 



on 
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excised. The thrombus is removed and weighed immediately and recorded as 
the primary end point of the study. 

Following surgical instrumentation a control blood sample (B1) is drawn. 
5 All blood samples are collected.from the arterial catheter and mixed with 
sodium citrate to prevent clotting]. After each blood sample, the catheter is 
flushed with 0.5 ml of 0.9% sajirte. A compound according to the invention is 
administered intravenously (Lv.) starting 5 minutes prior to FeCI 2 application. 
The time between FeCI 2 application and the time at which carotid blood flow 

10 reached zero is recorded as r time:to occlusion (TTO). For vessels that did not 
occlude within 60 minutes, TTp is assigned a value of 60 minutes. Five 
minutes after application of FeCl2/a second blood sample is drawn (B2). After 
10 minutes of FeCl2 exposure, the filter paper is removed from the vessel and 
the animal is monitored for the remainder of the experiment. Upon reaching 

15 zero blood flow blood a third blood sample Is drawn (B3) and the „clot is 

removed and weighed. Template bleeding time measurements are performed 
on the forelimb toe pads at ihe same time that blood samples are obtained. 
Coagulation profiles consisting of activated partial thromboplastin time (APTT) 
arid prothrombin time (PT) are perfonmed I on all blood samples. In some C/i 

20 instances a compound according to the invention may be administered orally. 
Rats are restrained manually using standard techniques ^and. compounds are 
administered by intragastric gavageVsincj a 18 i gauge curved dosing needle 
(volume of 5 ml/kg). Fifteen minutes after intragastric dosing, the animal is 
anesthetized and instrumented as described previously. ^Experiments* are then 

25 performed according to the protocol described above. ^ Hl . . . 



The present invention jnay be embodied, in^other specific forms* without 
departing from the spirit or essential attributes thereof. , .. { >. - <r . . 
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.ybf;?e -jit tc ;nir;q bn*-; \\;-.v.iv.i en: 



1 . A compound of formula I 



R 

A«|» ■ 2. 

* "Mi ^~"Md Mtoisn v h v.'.' .f -iTfl er.i urn LolJsoiloqs olio 7 ! M ?ew^;; erf u en] 



5 -■") pi cies 



I Ar 1 A— X5' 

sv:-} .f-sfiiPim OB 1 " ©utev s hsngiaas \^ i JstiK'w 08 nil 4 ?*-./.- *>r»vtooc- 
bs-v.sfdo fr : .3- seiqmea booid i^.lt sniJ ernes en: £ $os dmiiroi i>r*t no 

;1 T " A ^^™^rsui5^ ^o^ 

10 ! *'bj*l6MT^ fi.wr.ictq en*' 

b^; 'OJelfiKHnbc od v-.rn ncifrsRvn: on? oi gnrtrroo 1 ;"> 4»t«co r-, £<ji;."?Gt;: .-n Os 

R t Ms hydrogen, R 3 S(0) p - or R a R 4 KlS(0) D s 

e . ^ qhiboo DcNmE;? 9gus5? /=5 _ &Digu eyC?is t v ' ' .3f? 3i.«r:-' yd b . Ir.imi'w 

is hydrogen? or when X 5 an& X s . taken together are e =NR s , then R, is 
1 5 hydrogenr optionally substituted lowefalkyl, optionally substituted aralkvl or 
optionally substituted MertaT^\? ooiox ° ct m-^^e nemnon-o> c.s 

r -" R 3 r is"bptfoFally 'substituted sufstitu^ea^cldaiityl optionally 

substituted heterbcyclyi: optiiirially tiSmffi fo*<g&K$ lubsfitlfted 
20 heteroaryl, optionally substituted aralkyl, optionally substituted heteroaralkyl, 
optionally substituted aralkenyl or optionally substituted heteroaralkenyl, or R 
and R 3 taken together form a 5 to 7 membered ring; and 

R 4 is optionally substituted alkyl, optionally substituted cycloalkyl or optionally 
25 substituted aryl, optionally substituted heteroaryl, optionally substituted aralkyl 
or optionally substituted heteroaralkyl, or R 3 and R 4 taken together with the 
nitrogen to which R 3 and R 4 are attached form an optionally substituted 4 to 7 
membered heterocyclyl; 
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X, and X r are independently selected from hydrogen, optionally substituted 
alkyl, optionally substituted aryl, optionally substituted aralkyl, optionally 
substituted heteroaryl, optionally substituted heteroaralkyl or hydroxyalkyl, or 
5 X, and X v taken together form oxo; r 5 

X 2 and X 2 . are hydrogen, or taken together form oxo; 

X 3 is hydrogen, hydroxy, optionally substituted alkyl, optionally substituted aryl, 
10 '■ optionally substituted heteroaryl, optionally substituted aralkyl or optionally 
substituted heteroaralkyl, or X 3 r and one of X 1 and X r taken together form a 
4 to 7 membered ring; .r^mos^s .■ 

X 4 is hydrogen; optionally substituted alkyl, optionally substituted aralkyl, or 
15 hydroxyalkyl; 



X and X are hydrogen or taken together are =NR S ; 



5 

t • t" "I 



R 5 is hydrogen, R 6 0 2 C-, R 6 0-, cyano, R 6 CO-, optionally substituted lower alkyl, 
20 nitro br Y 1 Y 2 N-; , * " " * x ' 1 ' * ' ' 

: r// Y 1 ' and V? are Independently hy^fbgen, afk^l, aralkyl or heteroaralkyl; 

Xg and X^ are independently hydrogen, R 7 R a N-, R 9 0-, F^NCO-, R 7 R B NS0 2 -, 
25 R 9 CO-, halo, cyano or nitrd; 

\ lA ) 

no * R e is hyardgenp optionally substituted lower alkyl ^V'&ptibriall^substituted'^ 

aralkyl or optionally substituted heteroaralkyl; 

30 R 7 and R B are independently hydrogen or optionally substituted lower alkyl, or 
one of R 7 and R B is hydrogen and the other of R 7 and R 8 is R 10 (O)CCH 2 - or lower 
acyl, 



35 



R 9 is hydrogen, optionally substituted lower alkyl, lower acyl or R 10 (O)CCH 2 -; 

j/ % 

R 10 is hydrogen, optionally substituted lower alkyl, alkoxy or hydroxy; 
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m is 0, 1 , 2 or 3; 

r*fi;'»i:sdun v l 3nc.!f »■ t nro" .\ TicV: n-*. v.i'i^c-'-e'j^or. ?)S ..X Jr.;; ,X. 

■V>:ii.n'XOir;yrl ic : v>H^bo* ~rr m •?o:;jfaa*- , :.2 v'.i'snoiloo i\fifioie«s.'» Lv*HfV-£-;:u?: 
5 p is 1 or 2, :oxo r . no ' : •jr.ii-CiV, ne*s: r X d.v; ,>' c 

a pharmaceutical^ acceptable r salt thereof* an ; : N-oxide thereof;, a hydrate 
thereof or a solvate thereof 

09.:v;\*>?f\or. vIlBnr.r-qo ,\y:>c '^sr.jfi^sdus /isitosJqo ,v ,J '^byr< t f ?ey^v'vr *'i f X. 
.jS:,oi& i< J^^^SHa^,,?!. ^i^^cy^^ln* ^ ^ m«9nS«ywSMbstit«Jte^ phenyl, 

substituted benzothienyl. -. onh b*)vicn'.sm Y oJ *> 

r i v .-,:&n i^p ™e cpmpound ol claims 1j^f,?S^n •s; l ilnand^mjft3;ptvt; 

15 

4. The compound of claim 1 wherein X 2 and X 2 , taken together are oxo. 

; Hi''- = i9ri!&gc) >o nencobyvi -ir X o 133 ? X 

5. The compound of claim 1 wherein X t , X r , X 3 and X 4 are hydrogen. 

»«!p \&wA b'*!': Wdv'n \' y vvx*:?'t COJ4 ,n."*Y0 t -G P f; ; -3 r G : n .nsooTb-^l ?i : .m 

20 6. The compound of claim 1 wherein X 5 and X 5 , taken together are =NH. 

^ n l X s: fiWW together^ =NR 5 

wherein R 5 is R 6 0 2 C-. 

Ar 1 1 




substituted with X_, X 5 . and HR 2 N- is attached to the 3-position of the phenyl 



9. The compound of claim 1 wherein v — ^ is of the formula.. 0 
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10. The compound of claim 1 wherein X 1 is hydrogen and X r is 
carboxyalkyl, alkoxycarbonylalkyl or aryl, or X 1 and X r taken together form oxo. 

5 11. The compound of claim 1 wherein R t is R 3 S0 2 -. 

12. The compound of claim 1 wherein R 1 is R 3 R 4 NS0 2 -. 

13. The compound of claim 1 wherein one of X 6 and X 6 . is amino in a para 

10 position relative to the NHR 2 mo iety. 

14. A compound according to claim 1 which is 

Naphthalehe-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-ox 
15 3-(S)-yl}amide trifluoroacetate; " 

Dibenzbfuran-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-5-oxopyrrolidin- 
3-yl}amide trifluoroacetate; 

20 Toiuehe-4-sulfdhic a l d^^ 

(S)-yl}amide trifluoroacetate; " VM ,; " 117 



25 



3,4-Dfhydrb-IH-te^^ acid T {1-[^(amfhdiniin6 
2-oxopyrrolidin-3-(S)-yl}amide tfiflubroacetiate; ^ ^ ? 

' 3 -Met^ acid {i-i3-(aminoiminomethyl)benzyl]-2- 

oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

j: 

Naphthalene- 1 -sulfonic acid {T-[3^(aminpimm^^ 
30 3-(S)-yl}amide trifluoroacetate; J i 

5-Py rid-2-y lthibphen^ : 2-is ulf onic acid { 1 -[3-(am inbim inoniethyl jberizyl]-2- 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; '* J < ' ! 
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Biphenyl-4-sulfonic acid {1-[3-(aminoiminomethyl)^ 
(S)-yl}amide r t[i|uorpacetate; e -&r r „ »u • : : , : :r .or 

7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
5 oxopyrrolidin-3r(S):yl}amide trifluoroacetate; o L-mjocvv-o i T . r , 

7-Ethoxynaphthal v eae-2-sulfonic acid {1-I3r(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

10 5-Chloro-6-methoxynaphthalene-2-sulfonic acid {1-[3- 

(aminoiminomethyi)ben2yI]-2-oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

5-Chloro-6 f 7-dimethoxynaphthalene-2-sulfonic acid {1-[3- 
(aminoiminomethyl)ber^ 

15 w " ,Utf " 

7-Aminona^hJh^ 

oxopyrrolidin-3-(S)-yl}amide bistrifluorpacetate;, r ? t ^ i£L .... ■ ... ri > r 
^ .tyaphthate^^ 

20 3-(S)-yl}amide trifluoroacetate; u , r . Jor ^ rt ., c: , f v.., ^» r . s r v r. 

oxoiDyrrolidin-V-(S)-yijamide trifluoroacetate;^^.* c ^^. ^r^My ;gti 

25 J{ Napht^ acidJt-[3-(a^jnqim 

3-(S)-yt}methyl amide trifluoroacetate; . rP , , 

Naphthalene acid. {1-f3-(amjno|m^ 

yljamide bistrifluoroacetate; "' ,, ^ 

30 v ' 

7-Methoxynaphthalene-2-_sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2 a 5- 
dioxopyrrolidin-3-(S)-yl}amide trifluoroacetate; #0 .. 

f . Naphthal^ne-2-SMjfonic 
35 3-yl}amide trifluoroacetate; . .. . 



WO 96/40679 



PCT/US96/098I6 



7-Methoxynaphthalene-2-sulfonic acid {1-[3-(amlnoiminomethyl)benzyl]-2-oxo- 
azepan-3-(S)-yl}amide trifluoroacetate; 

7- Methoxynaphthalene-2 : sulfonic acid {1-[3-(aminoiminomethyI)ben2yl]-2- 
5 oxopyrrolidin-3-(S)-yl}methyl amide trifluoroacetate; " ,,m 

6- Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyi)ben2yl]-2- 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

10 6-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}methyl amide trifluoroacetate; 1 1 : ^ £ * ' 

2-[{1-[3-(Aminoiminomethyl)benzylh2-oxopyrrolidin-3-(S)-yl}-6- 
methoxynaphthalene-2-sulfonyiamino]-N-ph 

15 ;e* .-jJ-iL-wev mv ^:,! M ^iV'v'i-f.-. t -V-vc F' 

9, 1 0-Dioxo-8a,9 ( 1 0, 1 Oa-tetrahydroanthracene-2-sulfonic acid {1 -[3- 
(aminoiminomethyl)berizyl]-2-^ trifluoroacetate; 

8- Chloro-7-methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)- 
20 benzyl]-2-oxopyrrolidin-3-(S)-yl}aml^^ v< 

7- Methoxynaphthalene-2-sulfonic acid {1-[4-(aminoiminomethyl)benzylJ-2- 
oxopyrrolidiri-3-(S)-yl}amide trifruoroabetate; ^ ! " jv - : '' jr ' L1 * : 

25 6,7-Dimethoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yl}amide r tMiittfeacet&te? iur,r -" s:,: ' f 

Naphtho(2,3-d)-(1 ,3)dioxole-6-sulfonic acid {1-[3-(amin6irriihoiTiethyl)benzyl]- 
2-oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

7-Benzylo)cyriaphth'alene : 2^sulforiic {1-[3-(aminbiminbmethyljben 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

7-H y d roxy napli th aiene-2-suTfdnic aclcf { 1 -[3- (am inbim i no methyl) benzyl]-2- 
35 oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; * 
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; . ; ,%yydi;px^^ acid {1r[3-(aminoiminomethyl)ben2yl>2- 

oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; ehino{ Vf-/ r ftn&se 

* ; {S S-C^loijo^-mem 
5 (aminoiminomethyl^ 

if- , 5 ;9hlor^3^ 

(aminoiminomethyl)benzyl]-2 : oxp^ 
trifluoroacetate; 

1.0 yv-nodnYiiit.n-r/)M.:TaoiOrnBVC]-f - bios oinot!u2»2-yr.(=". 4 viJ.ic, ^n\o :;iM-r 
7-MethylnaphthaLene : 2-su 
oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; 

-9-f! - -nib^o* »ycio/.c* 5k-[iYEfl9d{lyrl)oi ^ont r-V*>nif T iA)-£l f 

15 oxopyrrolidin-3-(S)-yl}amide trifluoroacetate; -~«f 

. < v; *■ • * Ss&ft !SCQt6 inpnap|ithalen%2-sy lfoniC{ acid {1-[3 : ;M -= nonir.ic r ■ rny 

(aminoiminomethy!)ben2yl]-2-oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 



20 7-Methylaminonaphth^ 

oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

2-Methyl-1,2,3,4-tetrahydrote^^ acid : {1 f T[3-onvqoxc 

(aminoiminomethyl)benzylJ-2-oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate; 

1,2,3,4-Tetrahydroisoquino^ - !0 i!onv"iox. 
(aminoiminomethyl)ben2yl]-2-oxopyrrolidin-3-(S)-yl}methyl amide 

30 7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2 r 
• : Y £*Ppyrr9ji#^ i 

7-Methoxynaphthalene-2-suIfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxppyrrplidin-3r(S)-yl}-^ 

35 

• 9Jri£3P0"soi>Hhi obini^-Ily-f^l-S-HbiiC'ivooxo -'L 
7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)ben2yl]-2- 
oxopyrrolidin-3-(S)Tyl}(3-nitroben2yl)amid trifluoroacetate; 



WO 96/40679 



245 



PCT/US96/09816 



7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
oxopyrrolidin-3-(S)-yI}(3-aminobenzyl)amide bistrifluoroacetate; 

5 7-Methoxynaphthalene-2-sulfonic'acid {1-[3-(amihoiminomVthyl)ben2yl]-2- 
oxopyrrolidin-3-(S)-yl}-(2-nitrobenzyl)amide trifluoroacetate; 

342-Oxo-3(S)-(2-phehylethenesulfony^™^ 
benzamidine trifluoroacetate; 

3-[2-OxoT3(S)-(2-phenylethanesulf6nylamin6)pyTO 
benzamidine trifluoroacetate; 

[lmino-(3-{3-[7-Methoxynaj^ 
15 pyrrolidin-1-ylmethyl]phenyl)methyl]carbamic acid ethyl ester; 

3-t2-Oxo-3(S)^{2-(pyridin'-4-ylamino)-ethan 
ylmethylj-benzamidine bistrifluoroacetate; 

20 2'-Methoxybiphenyl-4-sulfonic acid {H3-(amin<ri^ 
oxopyrrolidin-3(S)-yl} amide trifluoroacetate; 

5,6/7,8-TetrahydrophenanthV^ ' ^ 

(aminoimlnomethyl)benzyl]-2-oxo-3(S)-pyrrolidin-3-yl}amide trifluoroacetate; 

25 -' rv ^V"" K ?]Z-^\b' : U^\\^cyxo^ •< * IK ^ 

Isoquinolinyl-S^sulf^ 

pyrrolidin-3-yl}amide bistrifluoroacetate; 

... |^.-::-n c u">nnv-;n .•S•♦niL•i^::iV\'quxo-:^|t«r.^: ; -v^ :>n- ■ -.;.-;•:] r;j-:. 

5-Chlorothiophehe-2-sulfohic a 
30 3(S)-pyrrolidin-3-yl}amide trifluoroacetate; 

2 ( 4-Diaminoquinazoline-6-sulf6riid a'citf^l^ 
oxo-3(S)-pyrrolidin-3-yl)amide trifluoroacetate; 

-35' • * 7-Methox^2-napfi^ 

3(S)-pyrrolidin-3-yl}ethylamide trifluoroacetate; 
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7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo 

ISJBi'scpov "'ih'aid 9binis(iysr.adon:rne-C){!v- f .£)-£^3iloir<qoxo 
7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo 
cf.vvf^SjJrPyrr^Hdjn^^ j 
piWw'flovPo! 9b»fn6(lvsn&doi«n-S)-{ly-(8)-?-.-«»' r c-M\HJxs 
7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 

10 7-Methoxy-2-napthalenesulfonic acid {H3-(aminoiminomethyl)benzyl]-2^6xo- 

:5}s}'*C'SoiouithJ oriibiinened 
7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
.^ )e 3(S^^rpJidin^^ 

15 ;1 af S r= iyrttr bbe ofmfid'BoMvriJtsrr.fiynsrtqfivnsemly-r-nibilonyq c . 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
, .. 3(f%pyrrpHdin^ trifluoroacetatG; -<., o 

■n!K<^;»so'Ooi s i'nJeid sn:t-..T?r»s»-i; ;-flvr1J.'-j. r K ; * 
7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
20 , ; 3(S)-pyrrplidinT3-yl}(2-f,luprobenzyl)amide 1 trif luoroacetate;!- r . ril M GS 

2-FIuorobiphenyl-4-sulfonic acid {1-[3»(aminoiminomethyl)benzyl]-2-oxo-3(S)- 
pyrrolidin-3-ylJmethylarnid^ riqiv-bv* i »o 1 •« V , o , L 

.^.-v- j;'-.u?V«ii .■•birri»{r/-E--nib!k^ 

25 34{1-[3-(Aminoiminomethyl)ben2yl]-2-oxopyrrolidin-3(S)-3-yI}^ : 
rj ^m^tho^paph^ 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}naphthale 

2-[{1-[3-(Aminoiminomethyi)benzyl]-2-oxopyrrolidin-3-(S)-yl}biphenyl-4- 

2-[{ 1 -[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yI}-7- 
35 , methoxynaphthalener2-sulfonylamino]- 1 N-phenethylacetamlde,irifluoroaceiate; 
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2-[{1-t3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-N-ethylacetamide trifluoroacetate; 

4 

2-[{ 1 -[3-(Aminoim inomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
5 methoxynaphthalene-2-sulfon^^ trifluoroacetate; 

2-[{1-[3-(Aminoiminomethyl)benzy!]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-N-benzylacetamide trifluoroacetate; 

1 0 2-[{ 1 -[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamino]-^ 

trifluoroacetate;M; .rt . ■■ v.U- ' ^ »•■' ".an^:..-. •: ^ 

i 

2-[{1-[3-(Aminoiminomethyl)berizyl]-2-oxopyrrolidin-3-^ 1 • 

1 5 , : methoxynaphthalene-2-sulfdriylamino]-N-(3-pheriyiprop 
trifluoroacetate; 

2-[{ 1 -[3-(Aminoiminomethyl)benzyl]-2-oxop^^ ■* « 

methoxynaphthalene-2-sulfonylamino]-N-(4-methylbenzyl)acetamide 
.20 , t trifluoroacetate; ^; ff ...q ■ .;•■.,'<:. -v' ..; V 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}-7- 
methoxynaphthalene-2-sulfonylamin^^ 

trifluoroacetate; :&:£Jo?i;;j.c i .»"- w sof^efly-i n t r-'v»ox: M jyr^^'; 

25 

) .> c ;2t[{ 1 -[3-(AminoiminometH^ 

) methoxynaphthalene^-sulfo^ 

^ f 2r[{1-[^(Aminolmihbmethy)be 
30 methoxyriaphth'alehe-^ 
bistrifluoroacetate; 

4 t 5-Dichldrothibphehe^2-sulfbhia m 
3(S)-pyrrolidin-3-yl}amide trifluoroacetate 

35' ^T'VS ^■-a(l\r*?r)inOi>..T. , oni.. , 3: :. bios D:f-:V!(^9;v.:{^; : i^>.^n-S-V:ori}B^r- \ 

4,5-Dichlbrbthiophene ; -2-sulfohic acid <{1*-[3*(Snrt^ 
3(S)-pyrrolidin-3-yl}-methylamide trifluoroacetate; 
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-T-iiv-^ht-fMLiio-" .'c:3xr S-f! -.%no.j(lv 'vrrcn.r •»o-m.-.a; 
, >4.5-Qichlorothiophene-2-su!fonic acid {1-[3-(aminoimin6'methyI)benzyl]-2-oxo- 
3(S)-pyrrolidin-3-yl}benzylamide trifluoroacetate; 

5- 5 ox:77M©thpxy-2^ 

3(S)-pyrrolidin-3-yl}-2-cyclopropylphenethylamide trifluoroacetate; 

« : i 3 '-M§!f?y , - bi P he nyk4^ {1 -[3-(aminoiminomethyl)benzyl]-2- 

oxopyrrolidin-3(S)-yl} amide trifluoroacetate; 

3 : [{1 : [3 ; (^m[ijojmJnjDmeth 

methoxynaphthalene-2-sulfonyl)amino]acetamide trifluoroacetate; ^i 1 

3-[{1-[3r(^miootmippmejh^ ;j 3 

15 ; m,et^ 

7-Methoxynaphthalene-2-sulfonic acid {1 -[3-(aminoiminomethyl)benzyl]-2-oxo- 
azetidin-3(S);-yl}.amlde;trlfluoroacetate;^d -niopimA)-£l- ■ ; j-2 

20 7-Methoxynaphthalene-2-su!fonic acid {1-[3-(aminbimin6methyl)benzyl]-2 
azetidin-3(S)-yl}benzylamide trifluoroacetate; 

- \ .{»\j-(S)-t-:":iciicr i/qnxo-S v [ : \ ? n o o ( l x r n » r > m : > ? >u n * o / . : n /».}-£ W } j - & 

o»r.- ^ 

benzyl]-2-oxopyrro!idin-3(S)-yl}amide trifluoroacetate; c-.^ov \; 
25 c£ 
7-Methoxy-2-napthalen^^ 

> 3(S)-py rrqlidin-3-y IJr^rmethoxybenzyJJamide^ trifluoroacetate; { c ^ f ^ 

7-Metboxyr2-napthalenes^ acjd t {i1 c [3-(aipjnpiminomethyl)benz^ 
30 ini 3(S)-py#oli^ 

:?oiiOioul.. ■?»■:; 

7-Methoxy-2-napthaIenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 

: . i ; 3(S) : py^ trifluoroacetate; h m n . r- r 

35 7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
, : v 3(S)Tpyrrqlidin.3-yl}(pyridin 
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7-Methoxy-2-napthalenesulfonic acid {1-[3-(arninoimlnomethyl)ben2yl]-2-oxo- 
3(S)-pyrrolidin-3-yl}(pyridin-3-ylmethyl)amide trifluoroacetate; 

7-Methoxy-2-napthalenesuifonic acid {1-I3-(aminoiminomethyl)ben2yl]-2-oxo- 
5 3(S)-pyrrolidin-3-yl}(pyridin-4-ylmethyl)amide trifluoroacetate; f 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(amihoimiriomethy!)behzyl>2-ox 
3(S)-pyrrolidin-3-yl}-(1-benzyN^^ trifluoroacetate; 

10 (1-Methyl-1H-imldazol-2-yl)berizene-4-isulf6nic acid {1-[3- '* ' 
(aminoiminomethyl)benzyl]-2-6xopyrrolidi^ 

7rMethpxy-2 r napthalenesulf6nic acid {1-[3^aminoiminomethyljbenzylJ-2-oxo- 
3(S)-pyrrolidin-3-yl}-(3-hydroxybenzyl)amida trifiuoroacetate;" 

15 

_7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoimihomethyljbenzyl]-2-oxo- 
3(S)-pyrrplidin-3-yl}-(2-hydroxybenzyl)amide trifluoroacetate; - ; - 

7-Methoxy-2-napthalenesulfonic acid {143-(aminoiminomethyl)berizyl]-2-oxo- 
20 3(S)-pyrrolidin-3-yl}(pyrazol-3-ylmethyl)amide trifluorbacetate; 

Quinoline-6-sulfoniCi acid {W3-(aminoimiribmetty^^ 

(S)-yl}amide trifluoroacetate;^ -w - *siv-^iw"- ^biirj v^./o-S 

25 f 4rPyridinr4-ylbenzeneHSijlfonic acid {t«[3-(aminbiMri^ 

oxopyrrolidin-3(S)*yl}amide bistnfiubroacetate; v »° n v^>:<- jivr ■■■«, ^ 

• r.inii 7-Metho^-2-napthalehesuifohic ac 
3(S)-pyrrolidin-3-yl}(thiophene-2-^ 

30 u ' 
4-Pyridin-3-ylbenzene Sulfonic acid {1-[3-(a^ 
oxopyrrolidin-3(S)-yl}amide bistrif lii brola^ieAe 1 ; n T ^ 1 v * r ' A Ul ,c ' ! "< 

H.N-MethylpyrM^^ 

35 oxopyrrolidin-3(S)-yl}amite triflubrdrfce^; f{ ' 9rn|v * nib! * 1 : -' cxo £f 
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? v C < i ,.:,2-Methoxyquinoline-7-sulfonic acid {1-[3Kaminoiminometh"yl)benzyT]-2- 
oxopyrrqlidin-a-fSJ-ylJamide •tHfluoroac&tatejivr,;'jv-G-nibiloii<.;-(r.)E. 

v r -ny:M^®^o^pyridin-2-yiy^ 

5 ( amln °^'nomethyJ)ben^l]r2 r qxopyrrolidiri 

•« o S r :v^(?:PP°^ py ^^pylP^benzene-^siilfonic .acid i{1 £[3- M> c n.'stvl ' 

1 0 4-(N-Oxidqpyrid f in-3^^ H i . /; „cM Or 

-ts'ctel^ triflubroacetate; 

oxo-y [ivA'^n x 9??y^.nzene : 4-suJfpnic acid, {:1>[3i(aminoimihomethyl)benzVl]-2- 
oxopy rrqHdinr3(S)ryl}! amidei trif luoroacetate; ri • E) I v- : : ' - r ; oi ion va - ( c, > £ 

15 " ?•; 

3(S)-pyrrp,lid[n J 3 : yl}(thiophenr.3-ylmetbyl)am r|cfeS%rinubrofic9B!ffild^-(^>-"' 

20 benzyl]-2rOxopyrrolid^ Oi" 

- h ;; -^?jto^^^^n^r«u.«fW!te acid jtf -[3-(cyanoaminoimihomethyl)benzyl]- 
2-oxopyrrolidin-3-(S)-yl}methylamide trifluoroacetate;»ii'n ?b. r bUv (8- 

25 „^H?ll , ?^ a ^Nan^2-fulton.ic add {1-t3f(hydroxyaminoiminometHyl)- 3 
behzyfh2^xopyrrolidin T %.(S) ; yl) r n]i$thyla(nid.e trifluoroacetatep ■ iwt 

: I it^!H9" 3 ;J$i(%fc^ 1 - 

a f . •:- i i q o i f 1 J ; ; i \ :V f ■ • b l ! o " y q - 1' £ i -' 
30 ' CL 

- ,4fAmjnor3-[^ 

oxopyrroiidin-1 -yi-methyjlbenzamidjne {triflup/pacetate; p. -nib: :o-' iv 
35 oxopyrrolidin-1-(S)-ylmethy!}pbenyl)acetamide.trjfluroacetate;o^ av 
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4-Amino-3-[3-(S)-(4-tert-butylbenzenesulfonylamino)-2-oxopyrrolidin-1-yl- 
methyljbenzamidine trifiuoroacetate; ; 

3- Amino-5-[3r(S)-(7-methoxynaphthal8ne-2-sulfonylamirio)-2-ox 
5 yl-methyl]benzamidine bistrifluoroacetate; ^ 

{4-(Aminoiminomethyl)-2-[3-(7-m 

oxopyrrolidin-1 -ylmethyl]phenoxy}acetic acid methyl ester trifiuoroacetate; 

10 ^ {4-(Aminoiminbmethyl)-2-[3-(7-m^ 

oxopyrrolidiri-1^ylmethyl]phenoxy}aceiic acid trifluoroacetat^; ^ v 

2-Chloro-6-nitrophenbxybenzene sulfonic acid {1-[3- u 
(aminoiminomethyl)benzyl]-24bxb^ trifiuoroacetate; 
15 r 
< 4-[3-(S)-(7-Methoxynaphthalene-2-suto^ 

thiophene-2-carboxamidine^trifluoroacetatiB; 1 r ? 

4- {3-(SH(7-Methoxynaphthalehe-2-su^ 

20 ; ylmethyl}thiophene-2-6arboxamidihe tnflubroacetate; 

5 2-[[1 -(5-Carbamimidoylthibphehe-3-ylmethyO 
methoxynaphthalehe-2-sulfbny^^ 

25 4-{3>(SH(7-Methdxynaphthale^ 
: ; ylmethyl}thiophene-2^carbbxam - r;: " c 0 ! 

; 4-[3-(S)-(5-Ghloro-3-methylben 

pyrrolidin-1-ylmethyi]thibpte^^ r,iV 
30 0f 

5- {3-(S)^[(7-Methd)^naphthale 

ylmethylJthiophehe-3-carto^ 1 ° n]l 1 v 7 6 fTT! 7 

'4-{3-(SM^ 
35 oxopyrroliairvi -ylmethyijthioplren^ 
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- ; -r 4-{3-(S)-[(Methanesu!fpny|)-(3-phenylp|opyl)amino]-2-6xopyrr6li 
ylmethyl}thiophene-2-carboxamidine_trifiuoroacetate;n~ -,;;oc}[l\'i!;- ■ 

, ; h< ! . ,1 4-{3KS)-[(Methanesulfonyl)(naphthalene^ 1 . 

5 ylmethyl}thiophene-2-carbpxa.midine^trifluoroacetate; .■.ri&d[lyr:*»ri!-»\' (, 

c 4r{3-(S)rl(4,5^ 1 . 

. i-yi^eJhyl}thjophene-2-carboxaoiidin 

10., 1W3-(S)t[( 5-Chloro-3-methylbG 
oxopyrroHdin^^ 

2-[[1-(5-CarbamjmidoylJhjoph^ 
r. ■«. m ^hoxynaphthaJen€K2-sulfonyl)ami 

15 ■■ j 

i . ? i • •■• i 2-[[,1 r (5rCarbam im i idpylthiophene-3-ylmethyl)-2^o.xopyrrolidih-3-(S)-yl]-(4,5- 
dichlorothiophene-2-sulfpnyl)amino];N-benzylacetahiide-trifluoroacetate; 

.,-,{(-. 2-[[1r(5-Garbamjm^ 

20 methoxynaphthalene-2^ 

2-[[1:(4-G i arbamirnjdoylthipphene. : 2-.y!m 
^^9^^^f^^^r^9ny!)m\^)^^l^' triflupro.a.cetate; 

25; , 2r[[1.-(4 : r.CarbamimidpyltN^ 

chioro-3-methylben2p[bJth|ophene-2TSu acid methyl ester; 

4-{3-(S)-[(7rAminpnaphthalene-2 T su 1 . 

ylmetoyl}thiqphene-2-carbpx^^^ .; . .. ,;i ::|iC ,, , , 

30 ' ' .;. r 

.., . .<4t{3^ 

ylmethyl}thiophene-2-carboxamidi^ :( ,rj.- Jir ,| v 

. [( , . 2-[[.1 v -|5 )7 Carbamimidoy.lthiophen 

35 amjnonaphthalene^^^ v 



WO 96/40679 



253 



PCT/US96/098I6 



4-[3-(S)-( 6-Amino-5-chloro-2-sulfonylamino)-2-oxopyrrolidin-1-ylmethyl]- 
thiophene-2-carboxamidine trifluoroacetate; 

4- {3-(S)-[(6-Amino-5-chloro-naphthalene-2-sulfonyl)rTiethylamino]-2- 
5 oxopyrrolidin-1-ylmethyl}thidphehe-2-carboxanriidine trifluoroacetate; 

2-[[1-(5-Carbamimidoylthiophene-3-ylmethyl)-2-oxopyrrolidin-3-(S)-yl]-(6- 
amino-5-chloronaphthalerie-2-sulfonyl)amino]acetamide trifluoroacetate; 

1 0 4-[3-(S)-(6-Aminonaphthalene-2-sulf6n 

thiophene-2-carboxamidirie j dihydrd^ ' " , K 

,r- i? - - n.-'JI'i '■ 

5- [3-(S)-(7-Methoxynaphthalene-2-sulfonylamino)-2-oxoDyrrolidin-1-ylmethylJ- 
thiophene-2-carboxamidine trifluorbacefate; " ' :t,nv ' : c 

5-{3-(S)-[(7-Methoxynaphthalene-2-sulfonyl)methylamino]-2-oxopyrrolidin-1- 
ylmethylJthiophene-2-carboxamidine trifluWbacetateV'' ^ 7 

5-{3-(S)-[(7-Methoxynaphthalene-2-sulfonyl)benzylaminoJ-2-oxopyrrolidin-1- 
20 ylmethyl}thi6phene-2-carboxamidine trifluoroacetate; 

r' 1 "'" " •'!'". -•;!'- ■ ••• '•' "' "'" '' 

[Amino-(4-{3-(S)-(7-methoxynaphthalene-2-sulfonyl)methylamino]-2- 
- l . < oxopyrrolidin-1-ylrnethyl}thidphe'ne-2-yl)rnet^ acid methyl ester 

trifluoroacetate; ' •eo'C'.'Jni *' v ' " r ' H ' : 

25 d -" 

4-{3-(S)K(7-Methdxynaphthalehe-2-sulfbh 
ylmethyl}thiopheriei2'^ 

4-[3-(S)-(7-Methoxynaphth'alene-2-sulfonylaminbj 
30 pyridine-2-carboxamidine trifluoroacetate; 

4-{3-(S)-[(7-Methoxynaphthalehe-2-^ 

ylmethyl}pyridine-2-carboxamidine trifluoroacetate; 

a: .1 :•:(-••,'.• !~r mif<io oi onu r.-.. -:c,rt-i •• /' 

35 4-{3-(S)-[(7-Methoxynaphthalene-2-sulfonyl)methylamino]-2-oxopyrrolidin-f 
ylmethyl}pyridihe-2- r cWbox^ c c 
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lv 1 oxopyrrolidin-1-ylmethy^ 
^{3j(S) : [<(5^hloi:o^ 

1 ,° , ?rf!li^Carbami^ ( ■ 

me"th6xynaphthalenV2-s^ Hqoirtt 
trifluoroacetate; 

.ri'-s r ;or^o-£-? xrniFiv.-toi'uc.- S-.snelfciljrkitfny? ;.Ufjtv ! •.j-.fcK \-t 

4-{3-(S)-[(7-Methoxynaphtha|ene-2-sulfpn 

15 oxopyrrolidin-1-ylmethyl}pyridine-2-carboxamidine trifluoroacetate; 

. .... : or „ c , . v - -i C nirnfcl>ft1{9fi-f!vnn]iUo- -q-en"ir.-* i riqsr-. 1 -xorijer/-")i- •£>)•?• —^ 
4-{3-(SH(7-Methpxyn^ 

oxopyrrolidin-1-ylmethyi}thiophene-2-carboxamidine trifluoroacetate; 

20 4-{3-(SM(4-(6-Nitro-2-^ 

1 -ylmethyl}thiophene-2-carboxamidine trifluoroacetate; 

• i./"t^n .'!ynnllui--2-€>.-j*'«s'f!'-".. .-'••y •• v 't-.tn-V)-(3; :}••'> -• '^\. 

..... §;i3-(S)-U7 : |V1et ^^ho^gaghthaJene-2rs -ylmethyl}- 

fuPah-2-carboxamidihe trifluoroacetate; and ^jk-k -cm l v-.i 

25 ^ 

oxopyrrolidin-1 -ylmethyijf uran : 2-carboxamidine trifluoroacetate. 

15. A . compound, according to claim 14, which is . ^- r,f./ 

••ai^'sieonutt-it snibim'.s'' -.>:•> S-sr.'Lv.y : ut. 
7-Methoxynaphthalene-2-sulfonic acid {1-[3-(aminoiminomethyl)ben2yl]-2- 

oxopyrrolidin-3-(S)-yl}methyl amide trifluoroacetate. 0i j, . , n 

■>..;.' ■ Jqoxc-% h'.'ivs oeu'r-MOiiUo-iv i-»«iw«anfi •• . oiu •••<■ • •]-*<- ■ ». i 

16. A compound according to claim 14 which is 

35 

3-M6th6xy-biphenyl-4-sulfon^ 
oxopyrrolidin-3-(S)-yl}amide ^trifluoroacetate. 
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17. A compound according to claim 14 which is 

5-Pyrid-2-ylthiophene-2-sulfonic acid {1-[3-(aminoiminomethyI)ben2yl]-2- 
5 oxopyrrolidin-3-(S)-yl}amide trlfluoroacetate. 

''TV t " V.H\S \.> .. '} ■ i 1 

18. A compound according to claim 14 which is 

7-Methoxynaphthalene-2-sulfoniaacid {i-[3-(aminbiminomethyi)benzyl]-2- 
10 oxopyrro!idin-3-(S)-yl}amide trifluoroacetate. 

19. A compound according to claim 14 which is 

7-Amihoriaphtriafene^ 
15 oxopyrrolidin-3-(S)-yl}amide bistrifluoroacetate. 

i -v • i » it- ■ " • — ! - • " * " ■ • ■ 

20. A compound according to claim 14 which is 

5-Chloro-3-methylbeh20[b]thiopVene-2-sulfonic , acid {1-[3- 
20 (aminoiminomethyl)benzyl]-2-oxopyrrolidin-3-(S)-yl}amide trifluoroacetate. 

21. A compound according to claim 14 which Is 

2-[{1-[3-(Aminoiminomethyl)benzyl>2-ox6pyrr6lid ^ } 
25 methoxynaphthalene-2-sulfonylamino]-N-phenethylacetamide trifluoroacetate. 

22. A compound according to claim 14 which is 

2-[{1-[3-(Aminoiminomethyl)benzyl]-2^ n ' 

30 methoxynaphthalene-2-sulfonylamino]-N-benzylacetamide trifluoroacetate. 

. :. : -.-v l-r rni£to M b n l; ■....,'.":= c \ :\ .0-J 

23. A compound according to claim 14 which is 

2-[{1-[3-(Aminoimiro 
35 methoxynaphthalene-2-sulfonylamino]-N-(2-pyridin-3-yl-ethyl)acetamide 
bistrifluoroacetate. 
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24. A compound according to claim 14 which is 

4,5-Dichlorothiophene-2-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2<>xo- 
^^pyrrolicl^ 

5 .sJrisf-Bmouithl ©blnis{ly-,'2)-E-n!*:iloii.-:*{O v .c 6 

25. A compound according to claim 14 which is 

3'-Methyl-biphenyl-4-sulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2- 
.r v K r^W^^ trifluqroacetate; £ r : ; , 

26. A compound according to claim 14 which is 

at ricffiw M rr«*to oJ xjniinooos ^nuoqmoo. A .or ) 

3- [{1-[3-(Aminoiminomethyl)benzyl]-2-oxopyrrolidin-3(S)-3-yl}-(7- ) 

15 " 

27. A compound according to claim 14 which is 

7-Methoxy-2-napthalenesulfonic acid {1-[3-(aminoiminomethyl)benzyl]-2-oxo- 
3(S)-pyrroli^ 

20 , - ~ - - ' x 

^y3E-)^.?ucto;'lih! sbimtii!yM3;-i>r*!bHcniYqQxo OS 

28. A compound according to claim 14 which is 

»i .-ft^'-v a? nriiGb oi gniinoooB tnurr.-.v.oo A . r£ 
Quinoline-6-sulfonic acid {1-[3-(aminofminomethyl)benz 
(S).yl}amjd^^ 

25 

29. A compound according to claim 14 which is "i 

f 

4- Amino-3-[3-(S)-(7-methoxynaphthalene-2-suK^^ 
yl-methyj]^ . mionfinA ,^ } . r >s 

30 

30. A compound according to claim 14 which is 

?t ^'•■■■•7; fA nnjsio oi pnlbiOO*>b c-rwocmc^ A 
4-Amino-3-[3-(S)-(7-methoxynaphthalehe-2-sulfonyl-methylamino)-2- 



WO 96/40679 



257 



PCT/US96/09816 



31. A compound according to claim 14 which is 

4-Amino-3-[3-(S)-(4-tert-butylbenzenesulfonylamino)-2-oxopyrrolidin-1-yl- 
5 methyljbenzamidine trifluoroacetate.. 

32. A compound according to claim 14 which is 

{4-(Aminoiminomethyl)-2-[3-(7-methoxynaphthalene-2-sulfonylaminb)-2- 
1 0 oxopyrrolidin-1 -ylmethyljphenoxyjacetic acid methyl ester trifluoroacetate. 

33. A compound according to claim 14 which is 

4 -t3-(S) : (7-Methoxynaphthalene-2-s 
15 thiophene-2-carboxamidine trifluoroacetate. 

34. A compound according to claim 14 which is 

4-{3-(S)-[(7-Methoxynaphthalene-2-su^ 
20 ylmethyl}thiophene-2-carboxamidine trifluoroacetate. 

35. A compound according to claim 14 which is 

2-[[1-(5-Carbamimidoylthiophehe-3-^^ 

25 methoxynaphthalene-2-sulfonyl)amino]acetamide trifluoroacetate. 

a. rloirtw M msio o> oriib-iOODS bnuoq»..r^ ' .£{■ 

36. A compound according to claim 14 which is 

4 -[3-(S)-(5-Chloro-3-methylben^ 
30 pyrrolidin-1-ylmethyl]thiophene-2-carboxamidine trifluoroacetate. 

37. A compound according to claim 14 which is 

4-{3-(S)-[( 5-Chloro-3-methylb'eh2o[b]tH!bphene-2-sulf6h 
35 oxopyrrolidin-1 -ylmethyl}thiophene-2-carboxamidine trifluoroacetate. 

38. A compound according to claim 14 which is 
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2-[[1-(5-Carbaminiidqylth^ 

methoxynaphthalene-2-sulfonyl)amino]-N-phenethylacetamide trifluoroacetate. 
5 39. A compound according to:claim *14 whibh ijf**™ 53 -''-"' ji'-viit^n 
[Amino-(4-{3-(S)-(7 r me^ 

oxopyrrolidin-1-ylmethyl}thiophene-2-yl)methylene]carbamic acid methyl ester 

40. A compound according to claim 14 which is 

si doirtw M n.iB'o ct snlinooofi bnuoqrro'j A . C T. 
4-{3-(S)-[(6-Amino-5-chloro-naphthalene-2-sulfonyl)methylamino]-2- 
f . 1 1 .= ;p v ,. % pxppyrrolidip-1 -y lmeJhyl}thiophene-2-carboxam idine^ trif luoroafcetate. 1 

15 ' .^tfiid'^i^oultii/ en;-:: nmxodisc , 'S>$nertao ; *i* J i" 

41 . A compound according to claim 14 which is 

4-[3-(S)-( 6-Amino-5-chIoro-2-sulfonylamino)-2-oxopyrrolidin-1-ylmethyl]- 
r ., thipp v hene-2rcarboxamid trifluoroacetate: !q snvxcrii&V 3, - ./-^ 

42. A compound according to claim 14 which is 

4-{3-(S)-[(7-Aminonaphthalene-2-sulfonyl)ben2ylamino]-2-oxopyrrolidin-1- 
^ yln}ethyl}thioph n " >--. 

43. A compound according to claim 14 which is 

4-[3-(S)-(7-Methoxynaphthalene-2-sulfonylamino)-2-oxopyrrolidin-1-ylmethyl]- 
pyridine;2-carbpx^ .0 ^ ^? 

30 .r::r.t----,.-'fi:r.,rTh1 9nibims-<'.>.:i6n-S-ErneriGOirlt* ^:~rnv - r f..r. : "^v^ 0- 

44. A compound according to claim 14 which is 

J noidvV ^f rnifi ; o onib o iry: L>nr w** • : ' 
4-{3-(SH(7-Methoxynaphthalene-2-sulfonyl)benzylam 
k |f ylmethyl}pyridine-2-carboxam j 

35 ^/r,*.,-* .Oi.Mt.it : :.jv 2im^xoou^-?-E»noriqr.M){ : Y^^-'» |f "'- ' v;i - ( ■ JW - rc 

45. A compound according to claim 14 which is 

.•! .-: i ''.v >t nv i"t rrr^tvnp ^ ' . v 
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2-{[1-(2-Carbamimidoyl-pyrid^^ 

methoxynaphthalene-2-sulfony!)amino}-N-phenethylacetamid 
trifluoroacetate. 

5 46. A compound according to claim 14 which is 

4-{3-(S)-[(7-Methoxynaphthalene-2-sulfonyl)thiophen-3-ylmethylamino]-2- 
oxopyrrolidin-1 -ylmethyl}thiophene-2-carboxamidine trifluoroacetate. 

10 47. A compound according to claim 14 which is 

~ 4-{3-(S)-[(4-(6-Nitro-2-chlorophenoxy)benzenesulf6ny 

1-ylmethyl}thiopherie-2-carboxamidine trifluoroacetate. > 

1 5 48. The compound according to claim 1 of the formula 



R 




whereip R is hydrogen, rnethyl/afalkyl, heteroaralkyl, H0 2 CCM 2V HOC(0)CH 2 - ( 
20 H 2 N C C(Q).CH 2 -,;pralkyl)HNC(p)CH a - or (heteroaralkyl).MNC(dyCH 2 -; X a is f . 
hydrogen or amino; and R, is selected from the group of formulae 
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+H>- -ffo- +j-o^- +j-c5-- 



40- 




Cl v NO, 



+ K_> + 



H 3 c/ 



S0 2 



HO O 




CF 3 




CF, 




^ + J> 





4of - ! -K^- a +cC 



Br anc | 




ci 



•l-I xx.s 



a 



10 ,. 



49. The compound according to claim 1 of the formula 

R. 




1 5 wherein R is hydrogen, methyl, aralkyl, heteroaralkyl, H0 2 CCH 2 -, HOC(0)CH 2 -, 
H 2 NC(0)CH 2 -, (araikyi)HNC(0)CH 2 - or (heteroaralkyl)HNC(0)CH 2 -; and R, is 
selected from the group of formulae 
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5 



wherein^, X^and^m are as; defined according, to claim VP- T \s alkyl. aralkyl or 
afy!,.and > P 8 is'(aikyVaralkyl or aiy06arbamate. o ' - 

51. A compound of the formula 



\ 



15 



20 



x 3 **S o 



V $-) ■ c- f ArM-CN /* 

E -:-h , ^ xXlV w ■■ 

6 x 6 . 

1 0 wherein Ar 1 , R, X„ X r , X 2 , X 2 ., X 3 , X 4 , X 6l X 6 ., jri and n are as defined according to 
claim 1, and is (alkyl, aralkyl, or aryl)carbamate. or R, as defined according 
to claim 1. J i- ?, x -< f~, )- 



52. A compound of the formula X 

H 



i \ \ , . ■ " x 3 - j \ 

^xTn^ 

Ax 1 -+C(=NH)NH 2 



X, 



6 



(X) 



it E!iirrr | i , .i "o bnur ;rmo? A .: ; c' c 
wherein Ar 1 , X 1t X r , X, X 2U X 3l X 4 , X fl , X 6 . f m and n are as defined according to 
claim 1 , and P r . is hydrogen or (alkyl, aralkyl or aryl)carbamate. 

36. A compound of the formula XII. 



WO 96/40679 
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H (XII) 

5 wherein X 1f X ri X, X Z1 X 3f X 4 , X 6 , X 6 . and m are as defined according to claim 1 • 
and P 2 is (alkyl, aralkyl or aryl)carbamate. 

53. r A pharmaceutical composition comprising the compound according to 
claim 1 and a pharmaceutical^ acceptable carrier. " j 



10 



15 



C. 1 '» L ' 1 ■ « . - ' • « ' ' 

. » 



54. A method for treating a patient suffering from a physiological disorder 
capable of being modulated by inhibiting an activity of Factor Xa by ' j 
administering a therapeutically ' effective amount of the compound according to 
claim 1. 



55. The method according to claim 54 wherein the physiological disorder is 
venous vasculature, arterial vasculature, abnormal thrombus formation, acute 
myocardial infarction, unstable angina, thromboembolism, acute vessel closure 
associated with thrombolytic therapy, percutaneous transluminal coronary 

20 angioplasty, transient ischemic attacks, stroke, intermittent claudication or 
bypass grafting of the coronary or peripheral arteries, vessel luminal \ 
narrowing, maintenance of vascular access patency in long-term hemodialysis! 

patients, pathologic thrombus^formation occurring in the veins of the Idwer 

extremities follo^hg abd ? 

25- thrombpemto systemic Intravas^lar cpaguippathy 

occurring In vascular systems during septic shock, certain viral Infections or 
- - cancer- /V; '"?:v;' . 
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